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ExECUTIVE SUMMARY

TIMsafety ,malysis of the FB-Line Facility indicates that the operation of FB-Line to
support the cumcnt mission dots not present undue risk to the facili~ and co-located
WOrkcrs, gencml public, or the entinmcn~ TM is based on the results of the hazard and
accidentanalysi$ the vficatim of the a.uaq of h safety envelopeby idcntifiction of
controls, procedures ardor preventive and mitigaavc features against rclcasc of htious
matcria.ls;and the implenmtation of aggressive safety rnanagcmcntprograms that ensure
facility safety by adhering to principles of sound safety cnginccring and management
placticcs.

The facili~ boun~ is defined along with a description of hazardous materials and
proccsscs conducted within this boundary. A description of significant SafeyRelatcd
systcrns.and &sign or procedural upgrades is prwidcd. Safety and authorbtion basis
documentsarc i&ndfki.

The operations of FB-Line have &en examined to ensure the complctcncss ad adqwy

of the operating envelope. A Rclhinary Hazards AI@@s (PHA) was performed as a
complcmcm to other existing safety basisdommcm.tion to iddfy significantradiological
and chemical hazards associated with FB-Line, dominant accident scenarios, rele~
pathways, and their causes and conscquenc&. The SafcV Evaluation Section of this Basis
for Intcrirn Operation (BIO), Section 8.0, contains summary information about the
accidents and risks asxhtcd wi~ operation of FB-Line, as defined in the PHA and in the
FB-LineSafety Analysis Report (SAR). Section 8.0 discusses a review of DOE-S’ID-
1027-~ (Refczencc1) which indicatd that FB-Line is classillai as Hmrd Categcxy2 as a
rcsuh of the plutonium (P@ inventory. This section presents the impact of normal
operations and postulatai accident scenarios uponfadity workers, cAocatcd workers,
and the public. The PHA identifies and examines existing ,tieguards fcwadequacy and
rccanmcnds iuiditioilalsafeguards arldloranalysi$ if appmpwz

The fkcqucncicsand Consequencesassociated with the-accidentsxnarios which affect the
operation of FB-Line were placed in”~ bins” which help ibtratc the relative risk of the
various scenarios. The results of this process were the identification of the following
dominant accident sccnari~. where duninant accidentsarc &fincd as Sccmrio Class I and
II accidents@r the tncthaiology documentedin the PHA and in Section 8.2.2):

Class I Accident.x

InadvcncntCxidcality
Ion ExchangeCOlumxiExplosion

class II Acci&nE

SingleLevelPmpagatcd Fire

These accidents arc discussed “in detail in Section 8.0 and the safeguards that
preventhnitigate exposure of the public, co-located workers, or facility workers arc
identified. To rcducc the risk associated with the Class I cvcn~ Ion Exchange Column
Explosion, administmrive controls arc employc& including Authorization Basis level
~tin~fatim ~m~~ontiti, tifi~fm~tigamlmha i
loaded state, maximum Nttic acid concentrationailowcdiricontact with the rcsim andresin
tcmpcraturc. Additionally, a more thorough analysis will bc pcrforrncd on the explosion
and its effect on existing COfiCIQCUL Westinghouse SavannahRiver Company (WSRC)

. ,—---- ., ● ✌ ✎ ✎✎✎ ✎✎✎✎✎✎ ✎ ✎ ✎✎✎ ✌✎ ✌✎✎✌✎✌ ✌ ✌✌✎ ✎
✎✎✌✎ ✌✎ ✎ ✎ ✎ .!. ,J -
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COmrnits,toprovide other measures as necessary to prevent a fatality from occurring md
mducc dus event m SmnariOCIass II or lower.

TIICother Class I cven~ Ihadvcrtcnt CritiCa&, is classifid as a CIass I event for the
facility worker Won its frequency as sMtcd in the ~~ ad LTIOMCdin this BIO.
WSRC does not feel that any additionalmeasuresan@r tits arc practic~ nor ncccq
that reduce criticality frqucncy or consequenceto ScenarioClass II or lowcr.

m-~hds p~-C approach to silfC~ fm f=fity wOkXs, -kltd WtiCrS, and
the public is described (see Section 6.0) for the following -: safety management goals
and policies, cmcrgcncy planning, iirc protccti~ criticali~ safety, cm@uradon control,
installed process instrumentation, environmental compliance, industrial hygiene,
occurrence reporting, review and audi~ training, rccmtis retention, rXliation protection,
radioactive and hazardous materials control, quality assumnce, waste management,
maintenance,conduct of Opcradonqand performanceindhtms.

Sections 7~0~ 8.0of this BIO present the principal aspectsof the opcradng envelopefm
the accident sccmrios identified in the SAR and the PHA. ~ ~ prcscntcdprovides
both the preventive and mitigative features that arc crcditcd by WSRC fdr the yarious
dominant accident scenarios. In defining the operating envelope of the facility,
admi.nistrativc controls (AC), commitments to complete. an action, and certain design
features (XX) not already defined as such in the authonation basis documents [e.g.,
SAR/OpcrationaI Safety Requirements (OSR)flechnical Standards (TS)], have been
explicitly identified. The applicable ACSand DFs are included in Table 8-F, along with
additional SAR/OSRfT’Srequirements. The use of bold face type indicates commitments
contained in the *XL

1.0 INTRODUCTION

FB-Line is loca~ in the 2(X)-FSeparations AW and is used to convert Pu nitrate,
rcmvcred b bdiatcd natural and depleted uranium in the 221-F ~y~ to Pu metal.
The portion of Building 221-F which houses FB-Line was built either as part of the
original construction (Lcvcls 3 and 4) durin 19S1-53or as part of the F-Area upgrade

!construction (Levels 5 and 6) during 1957-5 . The facility has opcratd safely, with no
major incidents over the lifetime of the facili~ (since 1954). Process operations were
discontinued in January 1990for routine rnaintcnanw aawproject upgrades. The work was
completed in April 19$X),as scheduled. During the shutdown, a program was undertaken
to inspect exhaust ducts and clean them of any a%umulation of W Process operations
remain di.wnti.nucd pending Dcparmmt of Energy (DOE)approval fm rcstam Note that
anion process equipment is currently operated as required. With recent changes in the
worid power stmcmrc, the United States no longer requires a siguif%antnuclear stockpile.
The result f= FB-Line is an eventual phase out of its operation over tic next few years.
When ~ the mission of the facility will be to process existing inventoriesof Pu and
Pu4xaring mwxiais to achieve a suitable form for long term storage. Materials to be
processed in FB-L.inccould include Pu solutions originating from F-Canyon inventories,
aluminum-clad targets and fimls requiring statition, various at-risk solid inventories
such as Pu-bearing process residues, oxides and/or metal compounds, or other materials
idcnfiai by DOE.

T13epresent analysis integrates the existing safety basisdocumcnm incl@ng a recently
complctcd ~H.& to demonstrate an adequate level of safety assmncc assmatd with the
planned operation of this facility during the interim until the commencement of
decontamination and decommissioning. This is done by a discussion of the safety
management program, an intcgmcd safety evaluation, and prcscntaaon of the safety

——- ..—

,.
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envelo~.. ~ ~tiont c-tive ~ compensatory XIIWWIXarc discussed for identifk.i
-bllltles.

2.0 FACILITY DESCRIPTION

F&tie is 1- in &yon Btiding 221-F, S@CWY h Sections 1 through 5, on the
third thugh smti lcvch, phJSthe south loading dock OQlcvcl 2, Section 1. The @on
of the building that houses the pmccss equipment is Class I - Blast Resistant Construction.
The processingequipment is enclosed in process enclosures (eithercabinets or gloveboxcs)
to prevent cmmrninating oprating areas. ‘IhcPg equipment is confined to the Mih
and sixth levels with the exception of the recaving tank f= 221-F CanyoiIPu product on
tie 3 1/2 level. h addition to the process% described below, waste handling operations
take place throughoutthe facility, and rni=lhncous Pu vault s~e opuadons take place
in two vaults loca.tcdin FB-Line on the third and fd ICVCIS.m fouowing subsections
dcscribcthe fmkdonsofthc proasssysterns. Schcrnaticsampcscnted inthe PHA.

2.1 Cation Exchange ,

~e Pu in the 221-F CanyonPu product solutionis concentratedalxidecontaminatedin(xlc
of four cadon exchange columns of two qpents each. “Ibccation resin selectively sds
the Pu fim a relatively dilute solution. The cationresineluantXWnOvcsthe Pu k the
resin as a relatively concentrated solution of.~ rcquimi by the subsequent processing
operations that convert the Pu to the metal. Catmnexchangecouplcs the F-Canyonprocess
to the FB-Line metal cmmwrsionprocess. ‘l%emain system componcn% in ddition to the
cation exchange cohmms, arc two feed receipt tanks, fbur fd fltcrs, hvo cohmn head
tanks, four product run ta@ and two pm$iucthold tanks.

2.2 Precipitation and Filtration

Precipitation produces I% trifluoridc cake fromthe I%solutionthatwas elutd tim the
cation exchangecol~ ‘IlwPu concentratefiorn cation exchange and hydrofluoricacid
are fed to the first stage prccipitatm to form large trifluaidc crystals The shy overflows
to the second stage precipitator and is vacuum filtered to form a cake. ‘l% main system
componentsarc two concentrate feed tanks, two first stage precipitator%two secondstage
prccipita~ wo filter statiu two filtrate catch tanks, two filtrate neutndizadon ~ a
hat flush station, and a ba~; flush run tank

2.3 Mechanical Lihe

TIMfilterboatWntaining Pu trifluoridc is removed from the filtration station, monitored
with a neutron probe for Pu contenb and transferred to the Mechanical Line air drying
station whmc dry, warm air is drawn through the cake to remove residual moisture. After
air dryin~ the catcnts of the filter boats am dumped into roasting pans. which arc then
hydraulicdlyniscd intoaroasdng furnace. hlthCfiEXIW%thC~iSCOnV=@itOPtl
tctrafhla’idcd Pu dioxidemixtucc. ‘IllCturaflumicWoxidcmixture ismixcdwith metallic
calcium in a rductkm vcssclandhwmxi inaninduction furnacc toproduccthcmctaL TIM
main system components arc four air drying stations, Wo conversion fiunaces, two
reduction furnaces,a pickling stati~ and a sampling statiaL

2.4 Recovery

Pu in solid scrap from onsite and offsitc and miscellaneous solutions * FB-Line is
recovcmd and transferred to 221-F Canyon for recycle through mlvent extraction. Solids
arc dissolved in a slab M and the dissdvcr solution is fdtcrcd to mnove rcf@toIY

Scptcdxr23,1994

-- ..--..



94
WSRC43P43-110 *V. o,Pago 7

%

sotids. BOthdholv~ FUscrap and ~scellancous Pu-baring solutions arc prcp~ fm
sorption of ~ on won exchange rcsm. The purd%i Fu solution elutcd ilom the don
cxchangc rcsm 1Sddutcd and then transferred to F-Canyon. The mam system componcn~
arc WOfiltrate hold tanks, a recycle feed U a slag and cn.mble disiolver, a.fiItra~ ~
@ two anion exchange columns, a waste m and a product run tank

2.s Special Recovery. I
I

Special pmCCSSCS WCrC pWiOUdy USCd to diSSOIVC ~ OXidCS for bkndin WithCi3fly)fI

1processes. This operation has been shut down and left in a safe posture. tie posturc is
defied as follows: Upon last opcmtion of the dissolvers, a clean-out u was pcrf~
to reduce the Pu heel in the vessels. ‘Rlcprocess control computer has been &an_
‘IIIccabinet floor was swept to remove any spilled RL The ventilationand fire systems arc
being maintained in the ~ as well as the roving * watch. Routine k~mdoobchde
suxvcillancefor nuclear safcV ccmccm~liquid in the sump, ad contaminaa .

3.0 RELEV~ OPERATIONAL HISTORY

3.1 Significant Events I. I

Ten events have occurmj since approval of the SAR in 1988 which had the pckcn&l for
facili~ healthor safety cowqucnccs. Two involvedexcccdinga Nuchr C.rk@ mm
Supplement (NCSS) hni~ five invoIvcd violation of ptcd Nuclear Safety Limits, and
three involved dcficicncics with Safety-Rdatcd ventilation interlocks. None had a scxious
impact on facility safety. None of these events were of an unanalyzed type or
calsequcncc. m axulTcnccs arc summsmd in the Subscdons MOW.

‘ In addition, some analytical deficiencies in the accident analyses from the current SAR
resulted in

.
undmmmdon of the accident conscquc= These arc 1) possible failure of

the exhaust stack liner at seismic intensities below the design basis uike (DBE), 2)
Tusc of nominal inventories for process steps in accident anaiyscs, M cr than NCSS

maximuns and 3) use of now outdated dose conversion values in accident analyses. The
deficienciesarc Summarid in Section 8.0.

“Anotherchange to the at%idcntanalysis in the SARis rclatcxito an expandedanalysisof an
existing cv~n~criticality. A hydrogendcflagradon event was analyud as anotherpossible “
initiator of an accidcatai criticality. ~ additiond ZuldySiSis describedin Section 8.0.

3.1.1 Mechanical Line I
I

SeparationsOamrrcnccReport9009-31 dcsaibcs an incident involving accumulationof
condensate in the Mechanical @ glovebox exhaust header. Inspection of the east-west
hcdcrofti Mchnk81 Line gloveboxexhaust system identifiedthe presenceof less than
6 litersof Iiquid and solids bearing approximately a kilogmm of Pu. Although more
matcrid was found than anticipad no pt.cntial fm criticality existed+as documentedin
the occurrence rcpo~ Prow&d and equipment modifications have been made to
minhize fitum accumulation. These nmdifications include initiation of a program to
inspect and monitor the MechanicalLine exhaust header system to prevent exccssivc
accumulationof Pu, as .dctailcdin RefcrcnccZ andinstallationof coversforpicklingpans
to reduce the amountof vapor which cntcn the exhaustduct ~

scpMd3cr23, 1994
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3.1.2 Transuranic (TRU) Waste

Occurrence Report SR--WSRC-FBLINE-1992-*7 desaibes an incident in which m
error in Waste Tmking System software resukd III an NC!SShrnit violation. Calculation
mum, atihti to imdequate pmcedms and UIqUter sotiu, resulted in NCSSlimits
being exceeded for 23 TRU waste dmms =nt to the Solid waste Disposal Facility.
Implementation of formal Tcdmic# Reviews ticltig the U=viewed Safety Question
(USQ) process for all modifications, and establishment of a Ch@uradon Control B-
will ensure that future procedural, hardware, and software changes are thoroughly
reviewedfm their impacton facility safety.

3.1.3 Vault

Five incidents (described in Separations Incidents S1-89-04-27 and S1-89-09-56,
scp=tions Occurrence Repon 90-12-55, and Occurrence Reports SR-WSRC-FBLINE-
1992-0024 and SR--WSRC-FBLINE-l~9) bve o=urred in which Vault storage
limits W- cXCeCd~ one of which iQvOkd ViolUiOnof an NCSS ti~ k the first
occurrence (S1-89-04-27), material stored k wo h spues of the vault exceeded the
NCSS limits. Deficiencies were noted in the labeling ad smdlance of vault inven~.
~vc*mm*lti mti*h”ti Msdfl-~ofti vtitmweu Ma
periodic sumeillance of these materials in the vault were implemented. TIM ~
subsequent occurrences (S1-89-09-56, *12-5?Jc~ASmR;~RC-~~- 1~-0024)
were discovered while implementing the cormctl axurrencc S1-894+27.
In these occurrences, material stored in the vaults violated the nuclear safety posted
(procedural) limits. ~e occurrences were discovered as a result of vault inventoty
surveillances and operamr calculations based on the labeling of the material. The fifth
occunence (SR--WSRC-FBLINE-1994-0029) was discovered during a periodic
surveillanceof the vault inventory. Matmial was f- in a smage container that exceeded
the nuclear safetyposted Iitnk This was an oversight that shouldhave been nuked during
prior StlWe_. The @OdiC SUrV*c did ukimdy diSCOVeZthe ~y and
enhancement of the vault inventory surveillance is being implemented. No potential fm
criticality existed as a result of any of the incidents, as documenti in the respective
reports. Improved administrative controls and sumillances have been implemented to
mbimizc the potentialfm recurrenceof these type incidcm

3.1.4 Ventilation Interlocks . .

Three incidents (dexribed in Occurrence Reports SR--WSRC-FBLINE-W9I-1034, SR-
WSRC-FBLINE-1991-1035, and SR--WSRC-FBLINE-I992-(MI3) have occumxi that
i.nvolveddeficiencies with ventilation system interlocks. In two of the incidents, initial
wiring of the interlock was not per design. In the other, a temporq jumper was found to
have been inadvatmdy left installed. Althoughnoneof the incidentsresulted in anyimpact
on facility sa@, they cdcctively highlightedthe ncd fm improvedConfigurationConaol
and Work &MO~ which have since been implcttmtcd.

3.2 Significant Equipment/Operations Changes/Upgrades

proposed changes to facility equipment for the time “d between SAR issuance and
Timplementation of the USQ process in November 1 1 were reviewed and documented

through several programs, including the Safety Evaluation chwklism Test Authorization
(TA) Program+and Work Order ProgriurL Transition to a DOE defined Conilguration
Management Program for all of Savannah River Site (SRS) is undenvay. The USQ
process was performed rctrcxlctivelym S1l.signifkantUpgmdcsimpleumlted - Jarluaxy
1990 until November 1991. No facility changes, including those implemented since

September 23,199$
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.Nmmk l% 1 (@Ming mocMcdorts d=aibcd inSdmi 3.1.1 above), have been
found tOhWc my _ on the facility safety basis.

Facilityupgnk for FB-Line were initiated in 1980dcr Reference3. The objectivesof
the rcsuxation program were m

1. Improvecontaminadon control and reduce assimihtion @

2. Meet qdicabk gUiCkiiICS, r@ation& and ~

3. Impmve acxmuntabiIityof specialnuclear~

4. I&me FB-Line to a condition suitabk for use at pmjcctd
productionram%

As a result of this ~ seven pmject.s have hen -ktut including constmrion of
New Special Rcavay NSR) and the Plutonium Singe Facility (PSI?),at a cost of $138
million, and five projects arc in various swg~ of ktdhttion ~ m csthatcd cost of $98.1
million. Of the 112 items identified “inReference 3, 79% have been acted upon. ~
aforementionedU)mplctcdpmjccts account fm40itans, whileprojcctsin~~
for another ten. Non-project work is in progress on seven items, and wmk has been
discontinued on five. Twcn~-seven items have ken completed withotmformal projects.
The 23 ~gimmtikti@fmtiti_td@tiVMa Cck3tand

bcncfiL None of the 112items arc SafetyJRelateQnor am they mquircd f= res~

Seven replacement cabinets have been installed in this program+fm of which have been
‘placed in opcmtion. ‘RICfour opcmtional cabinets have reduced the radiation exposure of
fd~~ldum~~aml~u=zmdeyti~ ●

shielding and cunfkmcn~ Thcmmaining caMnctswillnocbcplxui inopcration, sb
thcirprimary plxposcwutoincmasc production capalmity and reduce radiation exposure
by automating processes. Radiation exposure and production goals can be met with
existing Calinets.

Facility upgradeplans ate constantlybeing reviewedand changedbasedon DOE nce& the
current mission, and the availability of funds. Projects under consideration for
implementationwill improve facility safety, but m no: =&id ‘.3keep the facility within
the safety-envelope defmcd by the SAR, OSR or TS. However, they will be evaluated
under the USQ pmccs~

4.0, SAFETY DOCUMENTATION

All autkhtion basis documents addressed in this section arc listed in Table 4A for easy
referenceady. ~ apphbic authmizadon basisdwumcnts are subject to change,and for
the most up=tn-datelisting, rcfcrcncc should be made to commlled document WSRC-IM-
93-61, “NMPDAuthorkadon Basis Lists (U)”, which contains all the authorimaon basis
documents for tie Nuckar Materials processing Division (NMPD), and is updated as
required

,. ..,... ,-- .
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Tabie 4.A
Applicable Authorization Basis Documents

Document Number

DPSTSA-2W1OSUPP-9‘“

DPW-85-101,Revision2

WSRC-TN>5, Rev. O

DPSTS-NIM-85

DPSTS-221-O.09Sup.

WSRC-TA-914M102-12-

SafetyAnalysis- XC) Am
Savannah Rivet PiantFB-
Lincqlmthns

Opcmtiond saf~
Rcquimmnts fa ZI()-Fand
2@H Areas (Excluding
Tritium andWaste
~@

221-F BuildingT= W
standadS (u)

Nuclear Inciknt h+fonitms
Tcdnical Standad

Nuclear Criticality Safety
Supplements Building221-F,
JB-Line

SmrwmofMk42Scrsn
“

Extension fl?ev.2)
r

4.1 Authorization Bas~ Documents

4/88 DOE-SR&
E. L DuPont

DOE-SR&
WSRC

Mukipk ~Rll &

E. L DuPont

Uas DOE-SR&
E. L DuPont

Multiple DOE+R&
WSRV
E. L DuPont

1/94 DC)E-SR&

4.1.1 Safety Analysis Report

The FB-Lin; SAR WMwritteti * Ae tid-1980’s accmding to DOE Order S481.lB, and
analyzed the major hazardsand dominantcredible accident scmarim for normal processing
operations. Consequenceami fiequcncy for these scenarios as they relate to the public arc
antidti *S~kwm=, b_w~w~~m~~~@
Intcrnadonal CanmMon on Raiiation Pmtcctim Publication2 (ICRP2) dose factors.

lhe folIowing table (Tabk 4.B) lists those Aons of the existing FB-Line SAR that have
been supcmcxki by either new safety analyses or because the pnxcss is no longer ~.
nesmdmtimtidm&hgm~memmk*b* ~l!
the approved safq envelopeand Authorhtion Basis limits for opuadon of FB-Line.

. . . . . ... ,J,:?.?.., . ,..,.>. - ,-.,,.,, . ., .. . . .. . .. ...... ,,. !,. . .,,.. -,,. ., . . . . . . . . ,.u. . ... - >..
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Table 4.B
List of Non-ApplicableSections from the FB.L[ne SAR, ~

DPSTSA-200=10SUPP-9

.

I

-., ———.— —
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Table 4.B (Continued)
List of Tables in the FB-Line SAR Which are No Longer Applicable

The following tables in the FB-,L!.neSAR have been supemxkd or arc no longer applicable
andshailno tbcuscdinde tcrnmng the FB-Line safetyenvelope.

Note: The kquency for titicality given in talks 5-23 through 5-26 shall be not be used.
Also, the nominal release terms for thki lCVCL given in tables 5-29,5-30, and 5-31, shall
not be used

Table Number Page

Table
Table
Table
Talk
Ta&
T&
Table
Tabk
TablIc
TabAe
Table
Tabk
Table
Tabk
Table
Table
Table
Table

%$
Tabk
Table
Table

:::
1-3
2-2
2-3
4-1

‘t:
4-4
4-5
4-6

:;
5-7
5-34
5-35
5-36
5-37
5-38
5-39
54
6-1
6-2

H
;::
:;9
4-24
4-26
4-28
4-29
4-32

:?$
5-31
5-79
5-80
5-82
5-86
5-88
5-89

i%
63

The following figures in the FB-Line SAR have been supcmxkd and shall not be used in
.“..

dcmmining the F13-Linesafctycnvclopc, .

Figure Number

Figure 4-1
F&ln 4-2 :;
Figure 4-3 4-8
Figure 4-4 4-22
Figure 4-5 4-25
Figure 4-6 4-31

The information in the table was developed by reviewing the SAR to determine those
sections that mflcctcd current and plannedfiwilityopcdons. Any sectionwhichcontained
incarcct infbrmadon was mviewcd to determine ifanyinformation inthcscction wasstill
applicable to the facility safety envelope. If the section which contained incorrect
information did not directly impact the f@ty safety envelope or IUKIbeen supersededby

..--— -—.-
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odm d~n~s ~C=km was indicated as k~g non-applitilc for use in ti~g
the safcv envelop. ~ SOKIICC=S tie deleted s=pon ~nticd spedlc rc@rcmcnts w
co~d affect the ftity safety envcb~. If a sp@diCrequirement that affixted the facility
safety envclq= wu identified in a =Cdon that W= dclcti the requircrmt was rctainti
and is included m the appropriate section of Tabk 8.F. In some cases a section may
ccmtaininwnect material but sdl conti a significant amount of area material. In this
case, it was dctcrmincd to retain the material for historical mfcrence only. The comment
section in Table 4.B indicates thow”sections of the SAR that havc been deleted because
they were supcrsdd by other documnts m because &equipment or process is no longer
U- and thos6SAR *S that shdd be retained for histmic.d plXpOstX.

4.1.2 Operational Safety Requirements and T@mical Standarda

The purpose of an OSR dmuncnt is to define the envelope of authorized operations of
nonrcactm nuclear fkciliticsti SRS,“andf-y document the r@rcrnc nts for operation
in the foilowing categories: Safety Limits and Limiting Control settings, Limiting
Conditions for Operations, Surveillance Requirements, Design Features, and
Administrative Contds. The cumnt approved OSR was *tten id 1985 to DOE Order
5481.lB, and was last revised in AUgUSL1994. 4
TS arc a collection of contractor and DOE appmvcd documentSwhich define the acti
-SS MM wi~ which tie f~~s = -~ my s@& b re@crncnts and
bases for basic variables within which the prmxss must be operated fbr reasons of safety,
quality, andhr limitations of known technology. ThcSc requirements arc within the
boundaries of safe conditions rcpcmed in the OSK Revision to the current approved TS
for J?B-Lineis an ongoing pmccss. TS ptaining to FB-Line were most recently revised
in December 1980.

TSo@inatedatthcSRSint heearly1960’s, asarcq uircment of the Atomic Energy
Division (AED) of E. L DuPont de Ncmours & Company, the original conuactm at the
Sitco ‘IS were the primtuy control point in the AED procedural ~stcm for process safety
and efficiency. lhcy wexebased on Technical Manuals that included experimentalresults
and detailed descriptions of processes. @crating manuals and procedures were written to
ensure TS limits weremaintainedwith a significantmargin of safety.

4,1.3 Nuclear Criticality Safety Supplements

NCSS arc a collection of contractor and DOE approved documents which specfi
conditions and limks within which operations must be conducted for reasons of nuclear
criticality safety. The mat ruxnt revision to an FB-Line NCSS was in March 1992.

4.1.4 Test Authorization

A TA is a con~ ad DOE approveddocuztwntwhich authosks tcmpomy deviations
from TS. ~p~tia TAkmm--s@y tititiplat qtipmntmm
authorize non-statdard operations. Limits defined by the TA are within the boudaries of
safe operations -cd in the OSR and SAR and thcmfm are always within the facili~
Authorization Basis. Like the Ts, TAs originated at the SRS in tk dy 1%0’Sto providC
for operational flexibility within safe limits. Them is currently only one applicableTA f=
FB-Line O~ti~S.

—.
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4.2.1 Fire Hmirds Analysis

The purpcm of the FHA (Reference 4) is to evaluate the fi.re’protectionand life Mew
featuresof FB-Lk, and to dctumine whctk OTnot * o@=dvcs of DOE Oder 5480.7A
have been satisfied. WSRC commits to hve a WSRC-approved FHA prior to
declaration of readiness for restart (C).

4.2.2 Linking Database

‘he Linking Databasepmvidcs a rod map of the relationships~ecn authorizationbasis
document requirements and field implementation of those m@rcrnents. The databssc
itemizes the swweillance requirements and limits included in the authori=tion basis
documents (i.e. S- OSR, and TS). Duplicate mqtimcnts &om these authorkuh
basis documents am combined into a single entry tith mf-ce to all applicable some
documents. ‘Ile database links ~ requirements and Wts from these documents to
variousprogram and pmcdurc rcfcnmccswhich are used f- trackingor implezmmuion of
the rquircmcnt. The Linking Database program and procedure refemnccs idcn@
implementation methods such as the Sumeillancc T=t Ro~ the Installed Process
Instrumentation (WI) Program, the Pmvenavc Maintenance Program and the faciliV’s
operating, maintenance, test, and Safety-Related systems procedures. Prior to
declaration of readiness for restart, the Linking Database will contain
information that captures any existing or new implementable safety
requirements from the BIO (C). .

As indicated in the executive summary, new rq*nts contained throu
P

t this BIO
havebeen explicitly identified. Commitmentsarc noted in bold and Men” ai by a C in
psmnthescs. Bold type is used to allow easy identification of commitments. l%is
convenaon is not used in Table 8.F since these requirements arc easi.1 identified Prior

{to declaration of readiness for restart, commitments ident fled in. the BIO
will be incorporated into an appropriate issueskommitment tracking system
(c).

5.0 COMPLIANCE STATUS

Temporary Exemption Requests to exempt FB-Line - compliance with DOE Orders
5480.22 and 5480.23 have been approved. These Exemption Rquess are documented in
WSRC-R.P-93-668-(XMas SRS-DOE-5480.22-EX-934X)9and in WSRC-RP-93-6684XJ7
as SRS-DOE-5480.23-EX-934XJ4.A temporq versuspermanentexemptionwasgranted
due to the unccminty of thefuturemissionof FB-Line, dependent on the outcome of the
EnvironrmzualImpact Statement( EM) fix InterimManagcmcmof NuclearMatcrMs at the
SRS. AfillaldMisionfm Pennsnent Exemption Requestswill be made within 60 days of
the EISRecdofDccision byDOE. This BIOwillbcin cffectforthcopcrationallifeof
the FB-Line fhcili~ and mviewcd and Updml annually, unless the Pcrrnanent Exemption
Rqucsts cannot be supported In this latter case, subsquent safety documentation
upgrades per DOE Orders 5480.22 and/or 5480.23 would supersede the BIO when
approved.

Documentation of the assessment of compliance with all other Level 1 DOE Orders (S1
_ti_tm_tieVd-atitipbticd&m Vironmcnt)will be
completed pria to startup. Identified non+xmpliances with requirements will have an
im rovcmcnt plan in place and/or generate a Compliance Schedule Approval
(C~A)/Exempaon Request with identified compensatory measures. Over ninety EK)E

-—-—- ,..., w--cm.,..- , -. . . . . . . . . .. .. . . . . ., . . ... . . .- ——. —
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Following the Compkcc verification step, a field validation of selected DOE OrckK wiu
be complcti prioc to _lction of the WSRC@cmtional Rdcss Rcview (ORR)for
this rest@ W dmmmted and active compensatory PIUM, CSAS, md Exemption
Rqucsts, es-cd by the DOE order Complianm pm- will be mdidatd

6.0 SAFETY MANAGEMENT

‘rllCprincipal safety Concans f= FB-Linearc:

a. Ionizingrdiation fkomiixcd radhdon Sourccsandftorn mdioacdve
Contaminadon

d. Nmnd industrial hazards .

c. chemical hazards.

The following goals and requirements exist to address the principal safety-cans. 7.%c
remaking pamgraphs of Section 6.0 dcsmibc the management programs which exist to
ensure these goaWm@mmnts arc mc~ It should lx noted that all progmm descriptions
herein assume comphancc with “Anfindings Ilom ~ WS~-A=w to startup, as
required by Proccdute Manual 12Q “Opmhlal Redness .

a. Mdntain imiividualomlpational rxiiation cxposumas low as reasonably
dlicvabk (ALARA),

a. Maintainnon-radiologicalatmqkic and liquidreleaseswithinregulatory
limi’~

c. Maintain@site radiologiddose (to* PM@ ~ b ~fig
miioactive releases to the lowestpossibk leveL Maintainoffsitcdoses
withinmgulatq limk%

d. Maintainqmuhns activitieswithin& facilityAuthorizationBasis

e. -~ accdmce with applicabk industrialdety requirements.

It is the stated I@ that the safety and protectionof employees and the public is the first
rpriority of W RC and that work will stop immediately rather than conduct a job in an

unsafe manner. Further, the safe~ philosophy is that all injuries can be preventedad that
any hazirds which may result in injuries must be safeguarded To axotnplish these ends, a
comprehensive safety program protecting facility workers from industrial and process .
hazards has been implemented through procedure Manual 8Q, “Wcd@ousc Savhnnah
River ~mpany Employee Safety MMWIJ ~)”, ~d M~~ WSRC-~-~-135~
“Savannah River Site Process Safety Management Manukl (U)”. These progr=W in
concert with the SAR analyscq PHA, criticality studie$ produrc development process,

...-”-?yr. ,. m.. ,, 7 >,. --, ... , . . . . .-- ..”, . .. . ..?, . . . . . ..., ., . . -, . . . ——. . .— ..-
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~ng, etc. all scwc to ensure that the hazArdsto facility workers arc understood ~
controlled

h particulz tic SRSROCCSS S~Cty .Mmqymcnt (l%kf) Mgram concerns”itself with
protccdng facility workers from process-based hazards. The principal objective of thc
PSM Program is to provide a periodic, systematic mview of =h SRS pmcms having the
potential to result in a catastrophicaccident in order to mkimiz injuries and pm
damage resulting ikm pmccss-rclatd haards. The pqram is constmctcd around the
Process Hazards Review (PHR) which is an organiti effort to idcn@ and cvaluak the
hazards associakd with various SRS processes and to identi@pxcntial improvements in
process safe~.

The remainder of this section specifics the administradve framework for safe facility
OpWifiOU. It & @dM ~ OVtiew of h ~tive COMd kutlRntS Usedto
maintain safe operations and achieve the goals sti above. The administrative control
documents for the facility sre prescribed to ensure titi tic and @mrtant decisions arc
made oniy aficr appmpriae tiew and that decisions that could significantly affect safety
receive indcpcndat review.

6.1 Management Policies
*

General management policies and guidance arc contained in WSRC-14N, “Westinghouse
SavannahRiver CompanyPolicy Manual”,and include the followingspecificpolicies

a.

b.

c.

d.

Management
management

A&mmstrm
. . ‘veandproccdural contxolsddncate clear lines d~ty

aIximcthods forsafcopcration undcrnorrmd andcmcrgency conditiq

All changes to componcn~ cquipmcn~prmed~ and systemsrequired
for facility safetyrequire independentreview,

D@sicmsthat have significantsafetyimplicationsreceiveindependent
RvicWbcfme final pal by ~G

Safe bomdarics fmopcration arc carefullydefhcd and approvedby
managancn~ and communicatedto affcctcdparties.

policies are implemented through procedures approved by WSRC

6.2 Organi~tional Structure and Management Responsibilities

The majorfunctionsof the SRS am assigned to divisions, each under the direction of a
Vice ~nt (VP). The VPs report directly to the WSRC *sidcnc The NMPD VP is
mponsibk f= opxadons of nomacmr facilities within NKPD, includingFB-Lmc. The
Separations F-Area Manager rqxxts to the VP and is responsible for the activities
conducted in F-Area. Each facility in F-Area is managed by a Faciliv Manager. NMPD
Engineering provides support to F-Area facilities through Separations Engineering,
Regulatory Programs, and Engineering Programs and Assessments. This organizational
arrangement is presented in WSRC-1-02, “Westinghou~ Savannah Rivq Company
organization charts”.

The FB-Line Facility Manager rcpons to the Separations F-Ares Manager and .is
responsible for managing ail aspects of F’B-Linefacility operationsincluding Radiological
Control, Indusrnal Safety, QA, pcrsomeI stafling, training, p~r=n~ and ftiw

.

~

,
..... , ,., . ,..,,
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mi.mn~=. ~C ~-Linc FtioI ~wr ctics at ~CSC=p~sib~tics by direction
of, and dclegaoon to, tic various mwp ~d suppofl mml mpcmmg to Mn/hcr.
Specifically, the Facility Manager is responsible for tic following, as spccificd in
PIUCcdumManual S1-1-1 “FB-Line Admkistmtivc Proccdurcs and Policy MantMI~“,
Item 5.01, “FBLShift Opcradng Crew Staffing Rcquircmcnts(U’)”:

a. Overallfac& operation (Hc w she dclcgatcs in writingthe sutxes@onto
this responsibilityduring abscncc.) .

b. Opcmtionofthcfacili~in aadanccwith appmvcd~RamiTs

c. FaciIitadonand cxmtmlof proccdurcchanges andphysicalmodKcations in
plant coqfigumtkmand coordinationOfthc acdvitk of all work groups
withintk facility

d. fitigti-h-u ~s~k~oftil-titimsm
crew composition shownin Table 6A (Any tmpmary deviation tiom

these rcqu.immentsmust be justif%dby ftity-spcdic analysk)
.

e. Ensuringthatonallsu pportpcson.nclamassigncdam ithaltcchrbl
suppoxlpctsonnel arc available to pmvitk tccW Astance to the
productionstaff

f. Ensuringthat w fdty qmtions arepcrfbrmcd ulxkrthedinxt
supervisionofatzaincd First Line Supwisor(FLS)

g“ &d.n.sdxlthathatat~caluol is carriedalt by qualifiedOpcratm acceding

h. Ensuring that_-IJnc FLSarxi@itrol Roan Opm.tmsarc subjcctto
limitationsWhCXlking aSSi@Cd WdC OUtSidCOf=X wh~cs
acsc limitations arc includedin Procdrc ManualS)3,‘WSRCHuman
Rc~cs Mkks, Practi.y, aqdilJrcccc~AAcc2~;;Excmpt
Employccovcrtimc AdmmWma
“conduct dopcrations (u)”, Procedure 5.1, “FacilityOp!?@xl ‘. .@ymzammandAdmi@mmn “ ~.) .

i. Ensuring that qualiiicd qxmtors am in the @iing @crating Roomand
the CentralCOntrOIRoomatalldrncs

The FB-Line organhtion interfaces with various other WSRC organizations in
accomplishingthe FB-Mnc mission. Some of these crganbths include: the Radiological
Controi opcradons Section which provides oversight of the Ikliation Pro@ctionProgram
to assure that the radiation exposure of the fdity ~1 is *- ~$ ~
Facility Safety Evaluation Section which conducts independent review of safety
documentation and evaluates compliance to SCl~Ve ~E _ ~ Si@s~ev R~ew
Cmn.mittccwhich rmcts PCriod.idy to wscss the adequacyofcnvimomc nGsafety,health,
tiC_ security, and QA; and the Facility @cmions Safety Committee, which meets
pcxiodicallyto reviewoccurrencesand to ensuresignificantissws arc aicquatcly cvaluated-

--- ~,- , . ,, ,. ., ,,.,.,, ,,. .,, . . .. . .,,. ...... ..... .... . .. . . ..... . . .... . --. -..—.-..
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TINSW ~UOIIS ~agw (SOM is responsiblefor the kal ~~d fiction of the
facility. D~g my absence of the SOM ~m tic facility, a dcsignatui, qua.lifmi
individualaSIIES the command function.

Table 6.A - FB-Line Minimum Shift Crew Composition

Mumi!mE*s4p Iyg Npf Q ltipxsp
O#ra&ln

11712 2 0

SOM - shift Opations Manager
FLs - F= LineSqxxvkOr
OP --
NSS - NuclearSafetySpecialist
RCO - Radiological(lnmol Opaadons.

- hf.ainte~ Personnel
H&- Shift TechnicalEngineer

● The facility isconsidcrcdtobc iriopcration modcwhcn one ormOreprocesS anXSare
prcxessing Pu material. When no process m = processing I%matcrid, the facility is
cansidcrcd m be in Standby amde. b areas am: C&ionExchange,Mdanical Line,
Rcccnwry,and %Ci@lltiO@ii~ti~.

6.3 System Of Control Documents

A formaked system of procedures is employ~ as described in PRxcdure Manual 1IQ,
‘WSRCAdHiniStEltiVCandProceduralChmd.s System fff SRS Reactorand Non-rcactm
Nuclear Facilities (U)”, to ensure that the facility is opemtcd and maintained as prescribed
by the OSR and TS. The S= OSR and TS prwvidcthe requirements and bases fm safe
facility operafion. T&c docurocns in turn, arc implementedby lower tier picedures and
documents. The lower tier procedures and documents contain limits on variables and
sys~o~timti mti-~mtive m-ti.&~Rd~. .

The S~ OSR and TS arc the primary safety control documents. Additional documents
and controls arc described below. A Safety %mrncn.*on Database,also refcncd to as a
“Linking Database” (see Section 4-2.2), MSbeen created to assist in locating and relating
safetydocumentation for FB-Line. ‘IIds database itcm&s sumilhnce m@rerncnts and
limits contained in the SAR, OS~ TS, NCSS, and TA. The database shows the
relationship between the requirements and limits bm these documents and shows how
they apply to dffcrcnt process areas and systems. ~c dambascalso identifiestheFB-Line
procedureswhich implement the requirementscontained in the highertier documentssuch
as OSR and TS. Access to this database wilI be controlled by a pmccdum which is
currently king devclupcdby tie FB-LineRomdures Ofoup.

6+3.1CmWIWXIIalAgreement - The contract describes the relationship between the
contractor (WSRC)and the contractingOffic=(DOE).

6.3.2 Unreviewed Safety Qu=tion Process-The WSRC USQ process is required
by DOE Order 5480.21 and is irnplemcntcd by procedure Manual 1lQ, Procedure 3.10,
“Nonreactor Nuclcar Facility Unrevkwed ?mfq Questions” (latest revision), and lower
tier NM.PD or Separations procedures. All proposed activities such as facility
modifications, equipment modifications, operating procedure revisions which change the
operational steps or intent of the procedure,other activities that could affect safe operation
of the facility, and potential inadequacies (analytical CITOrSm omissions) in the facility

-. —. .—— .—.



~J
wsRGRP@-mr+Rw. O, Paga 19

MCLY aXIdYSiS~ CI@uatd by thc USQw=% WC.USQIJIWXSSCV~UtiCHIdctumk
if thepIUPO~UQVWorpotcntidhdUWCY ISWI~ ~C C-nt mE qJPXWCdfacility
s&y cnvclov md k risk (frequency or conquenccs) =~~~ wi~ he pmposcd
=titity ~ witi tic DOE accepted f~~ risk. ~c - =@@ must bCwpmvcd
by DOE if w USQCvdution indicw hat a USQis IXWOIV*with ~C wtivitY. If no
USQ is i.nvolvc4 WSRC implements tie utivity without ME WprOV~ Gtidciines for
detumining if a USQ exists, based on changes ~ fmqucncy~ -scquc= of accidents,
arc contaj.ncd in Procedure M~ti 1lQ, k~m 3.10 @t=t COIMTOUd and issued
revision).

6.33 Authorhtfon of Startup by DOE - DOE approval is mquimd prior to facility
stamlpifthc fa@yqmlticx@cessw illbc~*

a. An (3SRvioladon fkxn cxccding a SafetyLimit

b. “ ,A DOE-mandatedShUtdOWIl

c. hay of a caodition that results in a USQ .

d. Being non-opcradonalfor mmc than 12months

e. substantial facility rmdiflcatiuns.

63.4 ~tiU~ - Procedures arc cstablishd imPkxncnt.@ and maintained to address

.

.. .
the activities
fobwing

a.

b. ‘

qwificd in Table 6.B. Thy aICWCwd to cnSIU’Ccoftformanu with the

PmCdurcssrcappmwdby~ Xnmqpqt levels in amxdame
with apprwed ~ which have&en authmzd by the Facility
ManagerOrdcsignce.

Ncwmcc&rcsand~u=chgcsWmy bVCaZM@=m
facilifi cmflgurafiti -on, n~k= =f~, M- ~evt =
cnvironnmtal and health rem.~w, = -* by
Engincuing.against applicablemquxmxmts Otherdisciplinesmaybe
qti~+~~$w=fl~~ea~wmtim~~.

All prwcdurcs have a USQ &rcaing/cvaluada performedanddo notauthorizeoperation
outside the Authorizkon,Basis Special Procedures provide instructions and limits for
non-routine operations and are good for one use only.

.

--- ,... ,,,, , , ,.,,.,,
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Table 6.B - Procedural Activities

A.

B.

c.

D.

E.

F.

G.

H.

1.

J.

K.

L.

AdministrativePKXXdUfcSto govcm:

Authorityand responsibilityfor facility safe operationand shutdown
i: Equipmentcontrol (e.g., locldng md mg~g)
3. Procaiurc adhcrcm
4. procedurereview and approval
5. Gnduct of Opa’afions
6. C!ontrolofmaintauinccwork
7. tiuol of KnoMcadons

-g M-hl’=s q govern:

Maintenance PKicedlxes m govan:

Control of routine mintcnancc, inspection, calibm.tion,and test activk
;: Preventiveami ComwtiveMaintcnamx Program(s)

AkIm Rcspme prOCUhK?Sto gOVm initial Vd&tiOn and COI15CdVC dom in

response to control room alaxmsfor safety systems

mUdurestodefinc tbcx@lOdsfa cmecting abnmmai facilityconditions

Implancntation of IPIPmgram

Implementationof the fd.ity I% Rmcctmn“ Program

Implementation of% fxilityEmcrgency Rcspom PmgIam Emergency
~c~ ~ “veProccdum (EPAPs),and EmergencyPlan
Implementingprocedures (EPIPs)

Ldpkmaltation of the =m=~y~~ ~released to the environm

Implcmmtationofthc facilityQA = “

Impkmmtarion oftbc fxility NuclearQMcality SafetyPmgmm -

Impkmmtatimof thefacility IndustrialHygiene@I) Prqpn

,, T-< ,. .. . . . . . .,, .- . . .. .,s-. :.- .. ,. . .. . . . . . . . . .. . .. .. .. ... . . . —— —- ---
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.

6,3.S Emergency Plan . TIN Site Emergency Plan, R’occdurc Manual 6Q,
‘WCSr@houscSavannah River Company Savannah River Site Emergency Plan”, defies
approprhW rcspon= measures for the management of emergencies invoking the SRS.
IM plan forms the policy basis for the conduct of o~a~s related to cmergcncY
planning,msponsc, and mnscqucnce mitigahon. Line mgamzmons arc respmsiblc f=

a. ImplcmcmingfacilityCuxrgalcy prqmdrlcss programsmmistcnt with
ProcedureManual (5Q

b. Maintainingmmcility emcrgmcy plan 2MCXCSd assmiatai
.

implcnmingpmcedumandupda lingonanan nual(xasnUxkdMs

c. EnsuQngyll&.&&tiv EmergencyRcspomc Orgmhhn (ERO)~
estabhhd

d. Providingtechnicalsupport for dri4cxcrcisc scaario dcvclopmcat

e. IInpkmlendrlgfacilityERo mining drills

f. Mmmining Uxrcctiveactions cudimtm . g and trackingresolutionof open
~fity ~~ pmpadncs items

g“ Implementingfacilityprcxedve * drill program

6.3.6 Facility Fire Protection Program - The facility Fire protection Program is
described in Procedure Manual S1-1-1, km 3.OZ““FB-LineFacilities Fm Protection
Program Plan (U)W. l%is plan gives an oveniew of the responsibilities of personnel
involvedwith m pmtcakm d referencesfacilitypmcethm m mhimizc the following:

b. I&ardstositepmonnel fhxnafim

c. DclaystoimpormtDOE pmgramsasamultof a!5re

d. Safetyand control systcmor pmpcrty damagedated to a fi.

The Fire Pmtcction Program gives an ovtiew of the responsibilities of personnel
involved with fmc protection and references facili~ procedures that accomplish the
followingobjaives:

a. FirePrevention

i.

ii.
...
Ill.

iv.

v.

Maintainingthe fire-resistant cmmwionofthe smctureina
manncrthatdocs notdcm.asc the fircmsimnce of the Smnllrc

Controlof combustibles

Controlof ignition wmrces

FaciliqIinspdons

-g of combustibMhnmable liquidsd I?SCS

______-.. .



b. Fii Control

i.

ii.

...
m.

iv.

v.

vi.

vii.

Automaticdetcctiordsuppmsion and* systems

Fm Watch @afire detectoror alaxmis found inqxmble, a Fn
Pad inspects the affectedI%edctaxion zone within four hoursof
discovery, maintains this watchon a four hour shift until the system
is returned to opcmbility,and provides backup suppressionas
ncccssay.)

Adequate m barriers (e.g., wails, h dampm)

~PmperilabiIiy and maintmsnceof f*ty fire fighting

Idcntificadonof facili~ * fighting pasannc~ responsibilities,and
mining

24-hour fire fightingcovcmge .

Prq)cr Fire control Rc-Plans thaf *wltely m manual
fin-fightingmethods d possible cuwrgencyconditions during
m fightingad that idaltify.special hazardswithin the faciliq?.

FB-Lineis noi currently in full compliance witi all DOE Ortk 5480.7A & pmtcction
rcquircmcnts.l%eF&%M:FHAAF~X02ZRev. 4, lists all knownFB-Linedeficiencies
with respect to fim

r“” P
“ Slltissuc wasidcntificd inthcmandthatis

the possibility of a on the third m Ourthlevel of FB-Line causing an unfilteredrclex
of radioactivity to the environmcn~ This issue has been addressed and is discussed in
Section 8.32.3 of this BIO.

6.3.7 Nuclear Criticality Safety Program - The .Nuclear Criticality Safety
pro= as defined in Manual WSRC-IM-93-13, “NuclearCriticality Safety Manual”, is
implcmdntcd by procedure Manual 1E7, “NMPD Engineering Pmce.durcsManual (U)”,
procedure T41O, “NMPD Nuclear ~ticality S@ty (U)”, and Pmccdurc Manual S1-1,
“Separations program Administrative Manuak(>,Proecdurc 0P4. 14-02, “200-kca
(liticality Audit @mnittee Charter (U)”. This program is a formal, documentedsystem
for the control d nuclear safety pammctcrsand th@ basc$ identification,and vcriiication,
w~ch provides a tracking system for the status of audit findings. The Faciliw Manager
ensures:.

b. F- ~1 nxxivc nuclearcriticalitysafetytraining

c. Opmtims arc controlledto comply with establishedsubcriticaltmrgins

d. Nuclear IncidentMonitcxs(NIMs)an instalkd and maintainedasrc@rcd
fm dicality detection

e. c&pMqdhg withDOE Ozdus andAmrican NuckarSociuy (ANs)
.
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.

TM pnqpm has ~en succcssf~ ~ Mtifig nuclcw fitical.ity safcv in FB-Line.
Tlcrc havebeen no criticalitics.

_fhc cumnt approved SAR for ~-Line d~s not exPli~dY address or document
requirementstatement 7.c.(8) k DOEorder 5480.24..’lk mformadon in the follotig
paragraph is included in this BIO to satisfy the mquucmcnt that the SAR include a
dcsxiption of the tcchnicd @CCS and masmmcnt control programusedin dc~g .
the quantities of fissionable material present k any Ioction md the uncertainties of the
measured values.

In response to the rcquircrmnts of statement S480.247.c.(8): The current approved FB-
Linc SAR his a section on process and facility description (Section 3.2) and engineered
safety features (Section 3.3), but all the information indicated by this requirement is not
present in the SAR The inf” dues exist in FB-Line documents relating to matcxid
control and accountability plans. _ documents include (1) NMP-SBT-91-22S,“F&
Line Measurement and Control hgram Plan”,RCV.0, Junc W9Z (2) SSE-MCP-92(XB(5,
“Static LEID”, June 1992 (this document is clasficd), and (3) NMP-SBQ-9XXXM,“FB-
Linc Material Conrroland AccountabilityImplementationPlan”,July 1993.

In addition, a Double Contingency Analysis (EPD-NCE-94-0144) fo; FB-
Line. process operations will be completed and issued before declaration of
rad.iness for restart (C).

63.8 Nuclear Criticality Safety Evaluations - NCSES are the base document f=
nuclear criticality safety controL Processes must be shown to be subcritical under all
normal and credible ahmnal opcmting conditions. NCSES arc used to evaluate new

~ pnkesscs or process changes bcfcxc any fissilc material is ~essd stmuk or shipped
and document the calculations and judgments used in dctcnmmng that nuclear criticality
Safetyis ensured.

63.9 Configuration Controi - A ~cd Configuration Control Progmm as dcscriixd
in procedure Manual 7E, “Configuration Management Manual (U)”, is implemented
accor&ngto Refcrcncc5thac .

a. Idcntifl- do@Wws,’Kd fuhctimally tests the Safety-Related
systems

b. Ensures that changes arc properlydevelopc4 assessed appiov~ issued+
and impktncntcd throughthe use of the following

i. &mgc ConUOiReviewBoards

ii Sctpointcontrol
.. .
Ill. DesignConlxol

iv. software control . I
v. Technicalreviewandapproval~ includingpufbrmance of a

USQ scmcningkvaluationandreviewof awimnmcntal
documentation .

vi. Document control

.. -, ,, <r-r,......r J . . . . . . . ~... ,. ?..,4. 4>.,,.’.r ., -s. . . . . . . . ., .,, . . . ~ , ,.. >. - .>. . . ..4.. ., . . . . . . I



vii. Vcriilcation2ndacceptanceprocess

Viii. Qm@ianceauditing

c. Maintainsa system for recording, safeguarding,and indicating the statusof
technicalbaselinedocumcntatiom

6.3.10 Installed Process Instrumentation - IPI is idcntifkd and programmatically
controll~ according to procedure Manual IQ Westinghouse Savannah River timpany
Quality Assurance Manual (U)”, Procedure QAP 12-2, “Control of Installed Process
Instrumentation (U)”, when utilized to monitor process vsriables (such as level or

) used to comply with the r@rcmcnts of the OSR and TS. Controls include

a. TraccWliW of OSRAMclatcd WI items

b. Calibrationfrequenciesfor OSR/IS-related IPi items

c. Evaluationof OSR/TS-dated PI items fti outsideof calkxation ●

tokrances.

63.11 Environmental Compliance Program - Facility and c~bcatui WOk~ and

the public arc pmvidcd protccdon h nomal operational reksscs and e~sums as well
as.postulatedaxidcntal releases ofhazmbus matuiak throughftity cunpliancc with its
Environmental Complimce Program, as described in Procedure Manual 3Q,
“Environmental Compliance Manual (U)”. This manual is dcsi

P
to comply with

applicabk fukral and state c~ ntai rcgulati~ and consists :
. .

a. Mmmmadve pmmdums

b. Tndning

c. Physical controls.

~2inc is o@atcd in compliance with the-applicable state and federal permits and
rcgularions. Liquid waste is directed to the EffluentTrcatmcnt Fxility (EIF) a theF-h
TankFarmby way of F-Canyon= Both ETF and the Tank Farm am permitted by the state
as waste water treatment facilities. Solid waste is characterized when generated and
disposed of in the pmpcr permitted Waste Managementfiwil.itics.Radioadve mleascs arc
monitored in compliance with requirements of the National Emission Standard for
Hnadous Air Pollutants (NEW/4P). All Xadiowtivereleases arc significantly less than
the DOE and Envimnmcntal Protection Administration (EPA) standard for dose to the
public at the she bounday.

6.3.12 Industrial Hygiene Program - An III Pm- as described in Prwcdure
Manual 4Q, “IndustrialHygiene Manual (U)W,is implemented to achieve compliancewith
DOE orders and DOE-prescribed III standds fa candling oixupational exposures to
specific chemical, physictd and biological hmxnk The IH program atablishcs essential

, elements to address identification, evaluation, and control of these hazards within the
workplace.
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6.4 EVenfi~.Conditions, and Concern ~vestigations~ and Occurrence
Reporting

Event$ conditions, and concerns that may involve safety, hcalti, Wegua.ds & sccuri~, or
environmental implications arc controlled by WSRC Policy, as described in Pmccdurc
Manuals9B, “Site Item Rcpodility and Issue Management (SIIUM)(U)”, 9B3, “NMPD
- Separations Rquircmcnts for SIR.IM (U)” and 2S. It is the policy of WSRC to
encourage a positive attitude toward rcpoting occumnccs and that occurrences be
consistently rep-ted to ensure that both DOE@ WSRC h agmenb khding the
Off@ of the !h=ctary, am kept fully and currently infcxmcdof all events that could (1)
affect the health ad safety of the publi~ (2) - the eon of DOE ftitics; (3)
degrade the environmcn~ or (4) endanger the ~$ and safety of workers. It is also the
policy of WSRC that them be a-systemfor dcterrmmn

.
comctivc actions and

for ensuring that such iwtionis effectively taken. S~
the fobwillg

y, it is WSRC policy to ensure

b. T.i.ily evaluationand impkmcn~tion of appqrke currecdveSctions

c. Submi+onofallmqti _@ti~=R_gd
Procmnngsys@m (oRPs)databaw toprwi&kssons learncdtoothcr
DOEopcmdonsamifacilitics top=v—_occ===

d. Reviewof rcpombk axurrcnccs to assess significance,mot cause%
generic implication the need for ccmcctive- and kssons learned.

6. S Review And Audit

Comprchcnsivc safety reviews and audits arc performed to assure compliance with
applicable safety codcq ~ and good safety XC= The reviews and audits fall
into one of the followingCategcaics:

a. Independentaudits, mvicw$ and safety appmkds

b. CIitaity Audits

c. ORRS.

The internal review system is evaluated, on the average, every 42 months, per Proccdurc
Manual lB, “Westinghouse Savannah River Company Management Rquiremcnts and
Prcccduru (U)”, Procedure MI@ 5.W, “Tricnni~ R~cws of ~~~ent R~ew ~
Appraisal SyStCmS~“.

6.6 Training

Personnel receive initial training in the safety aspects of jobs with periodic retraining in
ccnain areas (e.g., chemical hazardsand self-monitoringof ndiation exposure). Personnel
ti*ve-gti~eq hmu&tiMhmti tiw-qpbd
procedures. Personnel involved in opcrarions tiecting nwkar safety am trained in their
tasks prior to assuming the responsibilities of the positiom Tmining requirements arc
detailed in accdance with administrativeprocdm.
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wtid titig, ~n~uing mining, ~d =~~g of qualified su~~ md qmd
opcrmm ~ ~+ ou~by f~ c~~ ~~tion and on-b-job experience. Initial
owmtor quahficadon IS based on a dcmoystratcd acceptable level of competence and
performance. Initial operator qualificanon depends on satisfactory compkion of
comprehensive examinations and operating evaluations; satisfactmy physical condition;
general hcal~ and higher supcmision’sjudgment of gencmlqualiilcations.

The mining program (Roccdure Manual S1, “NMPD and WMER or&@ZltiOti and
Administration Manual w)”, procedure 0P5. 10, “Pcrsomel Selection, Training,
QuaiMcation/Certification Rogram (U)”) addresses the positions identified for
accreditation. Performance-based training is ustxi for designing and implementing all
mining. Continuing training ti reexamination on cn=gency response procedures arc
conducted annually, and bic@y for other procedures et to safe operation.
Requalification is conducted biennially. The -s for both initial qualification and
requalification arc docurncmed. Documentation includes a copy of the most recent test
results and grades.

DOE has approved an exemption fmm DOE Order 5480.18A3fm the PB-Linefacility. The
facility docsnotintcnd tohaveitstraining programzti

6.7 Faality Operating Records
.

Records retention practices arc in accordance with the SRS QA Plan and Records
Managementdirective(s). SpccifNMy, the followingdocumentsarc retained as reads fOr
the period spccificdby the FB-Line Rax)rds Rucmicmschedule ad procedureManualSl-
1-1,Item 2.17, “FB-LineDocument ConUOland Reeds Managcamt (U)”:

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

Rc.cordsamilogsoffacility cqmtion .

Rccdsardlogsofpincipd maintenanceXtivitis in- repairs,
and rcplacenmm ofprkipal cqu.ipnmt itans rclatai to nuclearsafety

All mportdc cventioccumnm ,

Recordsof SllWdhlcc activiti~
OSR and TS

~$ ~ ~~ti~s W- by

Reeds of changes muic to proccdum

Rcccxdsad dmving ChiUlgCSrcfkcdng facili~ dCSignlXKdiflcdXISmade
to systems and equipmentCkscribuiin the SAR

Rccurdsof radiation exposure for all individual enteringradiologically
controlledareas

Rccuxdsof gaseousand liquidradioactivemahal releasedto the
cnviromtwnt

Recordsof ftity tests and expuimcnts

Rcca@sof traiQng d qualibtioa fixcurrult nxmk Ofthcfacili~
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k. Recordsof USQ =eeningdcwlhladons performedfcxchanges * to
=M~ ~uip~n~ or USQ mta.mgs/evidti~s fm tCSUand

●

6.8 , Radiation Protection Program

The facility Radiation Protection Program is conducted in compliance with Proccdu
Manual 5Q, “Radiological Controls Manual (U)”, so that emosurc of WSRC employees.
subcxmtra~ visitors, and the general public t_oradiologi~ hazads is we~ bel~w ME .
limits and are ALAM. ‘I%cfacility Radiation Protccdon Rogram ensures that individual
and dk!ctk mdiolqicai eXpOSUrCSarc maintained~ by

a.

b.

c.

d.

e.

f.

g“

h.

Integratingthe supportfunctkm of Rxiiological Conuol and Health
Physics (K&HP) into daily qmdons and llxlg termpkmrling

~g in qti sitetiologicai training

creating lxmicrs for and postingcontrolledSrcas

utilizing Radiologicalwork Pumits

Monimringand controllingaccumulateddoses to W-

Mtrolling the gulcxationand spreadOfmdioiogicaiCoataminadon

-g~ve materi~ and

M“Onltaing andCunuollingmdiodve emucnt streams.

.

6.9 Fadlity Radioactive and Hazardoua Materials Shipping and Receiving
Program

The facility Radioactive and Hazardous Materials Shipping and Receiving Pro= as
specified in procedure Manual 19Q, ‘Tmnspomm“onStiety Manuai (U’)”,d PltXd~
hkmlal~:

a.

b.

c.

d.

e.

Is documntcd

Implcmnts the rcquiremnts of fcdsxaiand spiteagencies

qliq with applicabk fti and m r+rcmcn ts by prc-shipment
va16caKm

Ensures that designatedcognimnt pmonncl arc trained in radioactiveand
hazadMs ==~~~~~ receiving ~ trainingis docurmmtcdin

. .

R- ~tic and shi-t _ in iwmnkuuwith the SRSQA
~an d R&ords M.anagemaitdiXtXdV@S).

.- -~-., ,,,,:., ,, , ,,,, , ‘, .- .>
———- . . . . . .
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6.10 Quality &urance.

lQJ, :

a. k implemented through vn-ittcnproceduresand instructions

b. Applies to construction,operation,maintenance,researcL devclopmcn~
and design .

c. Rcquims that sufficientrccmds k maintainedto prescmc the technical
baselinedocumcnradon

6.11 Waste Manage~nt .

TheDOE policy as OUdkd in DOE &dcr 5820.2A “Rdio@w“ e Waste Management”,is
that any Aioactivc, haardous or mixed waste, shall be managed in a manner that assures
protection of the health and safe~ of the public. DOE and contracux employees, and the
environ.men~ TIM generation, treatmcn~ storage, transportation, andhr disposal of
radioactive, hazardous, or mixed waste shall be accmptisW in such a manner that
minimizesthe generationof such wastes and complk with all applicable Federal, State,

vimnmcntal, safety,and Mth ~ws ~ *- ~ ~E -~-uand local en

‘rileFB-Linewa5te Managcmalt mm as dcscrki in PmcedllrcManual S1-1-1,Item
7.01, “FB-Line Program Waste Minimization Plan (U)”, is based on Procedure Manual
1S, ‘Waste Acceptance Critcxia Manual (U)”, and Roccdufc Manual 3Q. Roccdurc
Manual 1S covers solid waste generated by the facility. procedure Manual 3Q covers air
and W- cmiSSiOIISand hmudous waste managcrrmm

6.12 Equipment Maintenance

The FB-Line Equipment Maintenance Pmgrwm as descrhd in procedure Manuals
SS22.1, “SewmukmSMaintenance Adminisu’ativeProcedures Manual (U)” ad 1Q1O-3,
“Separahons “~ghcering Quality Suppxt ProccduIes Manual (U)”, reqti ptid and
systematic actions to prcscmc and promptly restore the operability, diabil.ity, and
availability of, w to prevent failure of, facility strwture & Symms and componen~. The
program is based on a graded approach to maintenance and includes the following
categoriesof maintalance tivities

a. ‘~ Maintenance

c. Additions

d. Administrative,orck=

e. “ Technical~cadon sumeillancu

f. Paiodic maintenance
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g“ Plannedmaintenance

h. Predictivemaintenance

i. Opaadng sc!viccs

j“ Temporary&cations.

6.13 Work Control

The FB-Line Work Control program, as defined in procedure Manual SS22.2,
“sqxmiorls Maintcnanfx work control PmCedum Manual (U)”, pmvida a methodology
for safely snd efficiently idendfjing, managing, tracking, and documenting maintenance
activities Usipgan sdminkm tive conuol system that details the wmk process, tim task
identification through the documentation of a completed maintenance activity. This
administrativecontrol system uses a gradedappmwh (bad upon fimcdod classification)
to maintlmanceactivitia and includes:

a. work idmtifbtion ,

b. Wofk itan validation

c. work packagepreparation

d. Prc-wolk review and -al
e. staging

f. Scheduling
.

g* Comhnadcm and rdeasc

h. Wc%kCmkr pdmmnCe

i. work completionandretest

i Post-workreview and docwmntation.

6.14 Conduct of Operations

The FB-Line Conduct of Operations program implements DOE Odcr S480.19 through
procedure Manual 2S. ‘Ilis manual is the singk site document which lists the Conductof
0pcmtion8 N!quircm nts for each division and fdky. Fwi.lity operations and support
Pcrsowl 8rc responsible for hwing and dhcring to the rcquimmcnu cantaincd in this
manual includingany facility-specificuse of a grdcd approachand approveddeviations.
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6.15 Perfor~nce Indicators

The follo~g = some.of the perf~ce indicat~ used to ensure compliance with
applicabletiew goalsandr@rcmcnw

a. The SavannahRiver Site Envimnmcntal Report

b. The SavannahRiver Site RadiologicalPufmmanc.eRepiM

c. TheSavannahRiver Site Annual Safety A- Repmts.

7.0 OPE~TING ENVELOPE

The safety envelope for FB-Lin&is definai by the WSRC hazard ad =cident analyses
and is maintained through the safety management programs and the BIO rcquircmcnts.
Operation within this envelope is analyzed ad demon.stxatcdin the authorization basis
documents. These documents are described in Section 4.0 of this BIO, and currently
address pmccssing for Pu solution tim F-CanYon, process residues, and offsitc scrap.
These documents also address,storageof Mk 42 Scmp. *

TheOSR and TS, along with the additionalconaols identified in this BIO, provide limits
and controls that ensure operation within the qerating envelope. Table 8.F documentsthe
SAR requirements, OSR bits, TS limits, Safety-Related systems, Administrative
tinkti~ti~~ fitifm=h~t -ntib~ti~~d
the FB-WC SAR

For proposed activities that arise after issuaxe of this BIO, the USQ process will provide
the mechanismfm dmmmmtm“ g that newinitiativesremain wilhin the opaating envelope.

8.0 SAFETY EVALUATION

8.1 Facility Categon-th and Hamrd Identification

The hazard category of a facility is used in determining the level of analysis and
documentation required to define the Autkrizuion BasiJ M’ opc Mingthe facility. T%c
method to &tumine a fdity hazard category is given in DOE StandardDOE-S’ID-1027-
92 (Reference 1). In oidcr to apply this mcthd the type ~ quantity of hazadous “
matcrialcxpccud to bcprc5cntwithin thcfaCili~muStbe~

FCR~-z the si@ifkant hauuds to WO&ZS and the public 8rc the rcsuk of @OllctiVe
material ard chemicals. Tables 8.A and 8.B provide inftmnation rcgading the amountof
radioacdve rnatdalthatcould bc~tiUFB-~~ayb. Thcmaximumamountis
6.2E+06 CuriU at the kotopic distribution of Table 8.A. T%isval~ is calculatedby using
the maximumprwess inventoriesbased cmNCSS limits as summamd in Reference6 and
the sped% activity ~ the Sm Actual O-g tits are ge~y we~ bCfOWthese
VdUCS,and cXtCnSiVC=gmt and pmgmmmic safety invoivancnt wouldbe rcquird
to-approach these values for some unforeseen ~. The 23% content fraction of this
total alone establishes F’B-Lineas a Category 2 facility in that it excti the thresholdof
900 gm 2%% as stated in Reference 1.

“,. . . . .: SX:-’2X
—. -. . ..- . . . . . .:.>, , ,<,,
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f@\O~ ~ Table 8.A
FB-Line Isotopics, from SAR

Nuckk Isompiccurie
Fraction

Pu-238 1.38E-03
Pu-239 6.6SE-02
PU-2441 1.49E-C)2
Pu-241 9.17E-01
Pu-242 1.15E-06

Total 1.00E+OO

Table &B
FB-Line Prwess Area NCSS Maximum Permissible Inventories

●

system (kgof Pu)

Cation Exchange 110.8

Concentra!cFeed and Flush 10.8
Adjustunmt

Pnxiphdm md Filtration 92.5

Mechniduie 125.3

Recovery 49.4

SolutionTransfer Vacuum 12.14
system

‘.- ---~

1-
;“ . . .:.

,1 ..,, _...— —-—-
!. . . ..- ‘“--

waste -g 114.47

NDA Roan 72

luisCcllanwus 1273

.

Table 8.C provides c.apwitiesof tanks uwd to make up and stme liquid chemicals used in
F&tie. ‘rhc tanks listed transferliquids to smaller head tanks which arc A to f~ .
process vessels. Information on the ~ of chemicals ud in FB-Line and thcirphysical
forms is presented in Table 8JX

--- --—.,. - .——.—-.... —..
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Table 8.C
“FB-Line Cold Feed Tank Capacities

bw-up Tank Approximate ~-w T* Appmdmte
Captity, liters Captity, liters

. 1A B* . 12
P-3
P-4A, B
P-5A, B
P-6A, B
P-7
P-8
P-8A
P-9
P-lo
P-n

1211
318
160
2s0
2s0
2s5
770
m
1014
61

P-13
P-15
P-1% B “
P-17
P-18
P-19A B
P-20
P-21A B
P-22

42
42

$?5
,12(”

113
27
64

660

Table S.D
Chemicals Used in FB-Line Processing *

Chemical a Form b Received on Site

.
ActmtedAblmina
AluminumNitnue Nonahydxate
NAM

BoricAcid
calcium
calcium Fhddc
PCIxOusSuhma!c
Hydm@arnine Nitxme
Hydrdwric Acid
Ion ExchangeResin
Nlti Acid

gn~ %? “ “.

Nhmgen
oxygen
Soda Ash
Sodium Hydroxide
Sdium Nii
sodium s-
slllfamic A&i
SulfuricAcid

a. All chemicalsb of diotwdvity.

-. -... ~._-
r . . ‘-. ,. /.., .-. ,,.,.~ , , . ,.,...,,,..-? ,~.. mxm--=-.O.>e, . .. . . ... . .- .-=,.. .- —- ——. .—. . ,.’ ‘. . ..Y4 . . .



‘m po~nti~ Cffytof FB-Lke ~0108ic~ ~ chemi~ h- ~ W*=S md tk
public can be ~vldcd into two categories - effects from normal operations and the
posti eff= of potential accidents.

~c impact of normal operations of FB-Line to the entinmcnt and the public is
negligible. The SRS Environmental Report for 1989, WSRC-IM-9(M50,Volume 1,
summuizs the impact of 1989 SRS normal operations on the offsitc erivimnrncntand to
chepublic. The 1989nqmrt is rcfcrcncui to Rflcct a recent time period during which FB-
Line was operating. The report aincludes that the annual bum dose tim all SRS
rcl~s (not just FB-Line) fm all exposure pathways was 0.61 -as compared to the
limit of 100 mrem (as specified in ME order 5400.5). Nomad.iologicalatmospheric
emissions W~ within applicabk Stdd!? during 1989.

The impact of potential accidents is discusscd ~ dem b Section 8.3. The accident
evaluation in this BIO is bad on the SAR for FB-L.ine, tmd a PHA. The dominant
accidents fm the facility, their relative ffcqucncyand ~-, snd their degree of risk
(i.e., Sccmuio Class) am given in Table 8.E.

8.2 Htird Analysis and Accident Categorization

8.2.1 Hazards Analysis
,

8.2.1.1 PHA Method

A PHA was completed in. May, 1994, for FB-Line, under the direction of DOE
Headquarters (DOE-HQ). A team of WSRC persomel from FB~Line and DOE-HQ
personnel was assembled to perform the PHA and document the results. The MIA
rcprcscnts a team exercise to identify si~ca.nt radiological and chemical hazamis
associated with I?B-Line. Frequencies and consequences were estimated in a wni-
quantitative manner fm the accidents identified affecting the public or co-located worker.
Atidexm identified ticcd.ng the Hty W* were treatedqualitatively. Fcxboth=,
existing safety documentationand informationwere uw.dto the extent possibk.

After identification, the accident scenarios were binned into one of three frequency
categories and one of three consequence catcgori~ f= a final risk class (called Scenario
~?*s)m@gfim ImW, titi IWgtititi& ti*ariAti WWg&w
with the lowest risk In addition to categorizing the accidents, the team identtfhti
engineered sysz structures, Componcns controls, a proceduresthatare in place to
prevent or mitigate the accidents. Tabk 8-F summaizc s the significantresults of the PHA
including the preventionand mitigationchamctms“ tics fcxthe processaccidentsidentifiedin
the PHA/SAR The principal reu)mmcndations insecda14.0 ofthc PHAm**h
Table 81 and section 8.3.2. The recommended enhancement in Section 4.4 of
the PHA (compliance with FHA recommendations) will be addressed by
facility maria ●merit and documented in approved CSAS prior to declaration

tof readinetu or restart (C).

‘flwpurposc oftk PHAwasmi&n~d_ t accident scenariosand the *eguards in
place to protect against therm ‘XECprocess by which ~narios were identifiedas dominant
was largely qualitative, basedon a review of thedeviationsby the PHATeam to dctermiIw
a set of scenarios spanning a spectrum of accident ~s (~ spills, explosions, etc.)
having the potential to present si~cant radiologiud or non-rwiiolo.$calcowque~ to
‘personnel inside the facility, onsitc, and offsitc. To charac- the potcnual for
consequences in a maMcr appropxiatcto the level of effort required for a BIO docuxncn~
the idcntitlcation generally focused on the eventprcscndng the largest con~n- to ~

—
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timed qcwp. TMsdoes not n~s~y U= thattie@&nt =n* amvtid fm
situati~s mvol~g oti process qmp=nt and smaller some terms.

‘TICtwtiquc U@ in the PH.AMcident ~~ysis WaS~ ~p~tion of the Hazard and
operability Rticw (HazOp) technique hat W* fimt dcvelox fm use in the chemical
process indtics. The facility in qucsrion is ~ht into ~ which usually am lengthsof
pipework between major items of .c@prncnt or major vessel:. Then the causes and
consequences of deviations from normal operation, such as high
flow/tcmpmturdpssurc, low flow/tcm~ssurc, no flow, reverse flow, hi or

d10TYlevel, etc. arc investigated. If a cause is identified that leads to si “leant
con.sequences existing safeguads arc discussed- If these safeguards am not adequate,
design or procedural changes or additional analysis maybe recanmcndcd Details on rhc
haZwdanalysis pmcessfaFB-Linc my be fdinthc PHA

Estimates of fiequcncics and consequcnc= for the dtiant =Mnts identified in the
process desmibcd above wcm rcfiiu% where =cssary, through further rcwtrch and
consideration of additional i.nf-on such u ~ ml- -~s, rcspirable
=on% initiating evens preventive and titimvc f~ ~ ~ mechanisms.
Additional suppordng infonnaaon for the PHA ~yscs was developed using a mnge of
qualitative and Scmiquantitivc =Wqw, nmxg b m-g jud~nt to event
tree ckvciopmcnt.

The accident scenarios thought to bound the risk at FB-k arc smmarbd inthc PHA.
These scenarios arc as follows:

2. Ion ExchangeCohlmnExplosim

3. ~gatui Fii

4. WodccrExposureDucto AkRCVti

Section 8.2.2, Accident Categorization, dcscxibcs the “binning” of these scenarios into
Ci=SCSwhich indiC= tk mhltk KiSk~ with these scenarios. Only the adknt
scenarios binned as scenario Class I and II are considered dominant accidcn!s.z+ givm
detailed discussion in this BIO.

8.2.1.2 SAR Method

The purpose ofthc SAR is to dcsai~ the facility and a@mcnt @ration and document
thcpincipd analyscsmackto~ thafthcfacility can bcop=edtiwtdwti
to the public. It idcntik potential h- and parameters affecting facility safety and
determines with reasonable assurance that the facility has the capacity fcwpreventing
accidents = mitigating their effects sufficiently to prcchxk undue risks to the health and
safety of the public and cdocatui workers. It also provides oxhnical information needed
to define the boudary betweenaueptabk and unacceptablewnditions.

8.2.1.2.1 Conversion Factors

ICRP2 Dose Conversion Factms were used in SAR mn~~ tiYw% ss _ tO
the most cumcnt ICRP 30 Dose Conversion Factors An incmscofrisk causcdby ICRP
30 dose conversion factors will occur, but sample calculations show that the resulting
increased risk is still within the guidelines that have been dmunentui by DO~ NRC and
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WSRC. -on 8.3 of this B1O@VCSdescriptions of =iden~ anaiyzed in tie SAR+M
the csa~ff~t of ICRP ~ ~nv~ion f=t~, as wc~ = KRP 30 ~scquences for
bouding mdms (see sccaon 8.2.I.2.2). ne ICW 2 -k for lung, lmnc and otk
organs were defined in 1959. The ICRP 30 (1979) dels account for do= to organs
(Wget) ~ ~~- v g~-em.i~g nuc~de~-~~ m neig.h~g (some) org~s.
This addedcmplcnty accountsfm no chge m atiti nuckk 1s~ dm emitter, but
may be quite large fbr some organs if tie nucl.ia is a _ titter. k ~culations fm
mixed fission products generally yield higher results with * ICRP 30 models than with
the earlier models. For this documcn~ the dose due to wcqons @ Pu (isotopes 238,
239, ~, XI, mdU2)ti M* ICM2d I_ Wtikw=~mdh
weighted effect (by isotopic ffaction) was an incmasc by a factor of nearly seven for all
accidemsexceptcriticality. Criticalitydoses arc dodnatd by the volatile fission pmhts,
which when compared in the same manner, increase by a factor of less than three. These
factors can be conservatively applied to any accident analyzed in the SAR. For the
bounding accidents, doses were calculated using AXAIR89Q,which includes upgrdes to
~logti~wm~s dtifmam-ti~mdf~d
seven and ti.

8.2.1.2.2 Source Term
.

Existing risks in the SA.Rreflect nominal batch sizes and arc based on typical I% isotopic
compkion for the material that was being prmx-sscdin * facility at the time the SAR
was written. Specific activities used in dose comcqucnce cakuhtions were bad on haif-
Iivcs for the various Pu isotopes published in Reference 7. source terms for accident
consequence analysis Wu’cbased on the encrgetics of the accident. -lease hctions arc
based on the material being in the f- of liquids - finely divided solids, which is
conwative, given that in many cases, some, if not all of the material is metal. For
simplici~, accidents were grouped into three ~tial categcxic~ high energetic, medium
energetic, and low energetic. A high encrge~ event is defined in the SAR as one which
will destroy both the first and second confinement barrirn (e. g., vessel and glovebox),
allowing radioactivity to reach the process mom directly. Given that no high energetic
accidents wcxcidentified fw the FB-Line operatioma singlebatch of mataial was a logical
Sourcctcrm faallriskanalys=

Current USQ requirements show the need fm a ~g cun!sq-w~- tiYsis in Wh of
3 frequency categories. Themforc, for this documen~ the source term for five bounding
accidents is conscmatively based on maximum allowable inventmics, as defined in the
NCSS. Five accidcnmratherthan the, arc snalydin this manner so that-acomparison
can be made anmng accidents of different types within the same frequency category. The
maximum inventories, allowed by NCSS umkr special m.uiitionsi am significantly above
the normal opaadng limits. ‘IIds method for determhin gthesoluce tcrmisapplidtothe
p=~stig inventq in the analyses discussed in this report and the F’B-LineVault
inventory, as WCUfor the earthquake analysis. AlthoLighthe vaults contain a variety of
different materials with different isotopic compositions, this assumed weapons grade
isotopic composition was compamd to the matcrkl contained in the vaults and to matcrki
Wstitimbht iewuktie-fimdfdmk conservative (Refcmncc8).
The build-up of ~ltkn was considered in this comparison In addition, these bunding
consequence analyses were analyzed wing the updatedAXAIR89Qdose code, rather than
simply multiplied by a factor to account for differencesin ICRP 2 axxlICRP 30. Table 8.B
shows the maximum inventories~ Process ~fiY-

Existing material has been analyzed according to operating procedures and found to be
within the scope of the Authorizadon Basis, and my material m be StOi’Cdor pmcessd in



8,2.1.2.3 population Data Base

Themaximumonsitc popuktion dose due to a single acdkn~ as documented in the SAR,
was 2.78 pawn-rem fm titkxdity, wi~ a ~~w of ~ W 7~ Y- AC~~tinE

“fa the conversion to ICRP 30, this would increase by a factor of 3 to 8.34 person-rem.
WMt the new population database, the risk could approximately double to 16.7 pcnon-
rem.

8.2.1.2.4 Dose Recipients

The existing ‘SAR evaluates 3 dose =ipients. These dpients include the’onsite
population, offsitc po ulaaon, and the

&
maximum -exposed individual offsite. SARs

prepared to SROM .5-1 (Reference 9) evaluate 7 dose recipients. The 4 additional
groups are

● Facili~opcmtcc atrhcsitcofti_t
● Pcrwnncl withinadjaxnt areas within the f-
. Maximallyexposedindividds withinthe area (excludingthe initiatingf=ility)
● Area popuMon (excludinglhe inidadngfacility).

ThemaximumindividualOffSitC isthe O@ reiipknt for which DOE has criterh on which
tojudge theacceptability ofaccifkntalemk. Anestimate of the- fmthe CO-
located worker 644)meters ~ the stack was made f- the bounding accidents Using
50% meteorology, this cdocatcd wdcrcouki expect a dose (ICRP 30) of about 5.21nm
due to a propagated fire with maximum inventmy, 260 mrcm due to a titicality with
1E+19fiSSiOll&and 343 mrmh dti~to a &.2g_uakc with *urn inventory. (liven
the low ficqucncy fa such events WSRCcmsidemthisto be anacccptabk risk

8.2.2 Accident Categorization

The iuxident scenarios* both the SAR and the PHA have been evaluated in tcnn.sof a
“~ H“ to place the amsequcnces and ffcqmcies of accidentsinto brotldbins to M

SaEmbu 23,1*

.. 7---- ,,~, ,, ,,, . . . . ., r,, ,,,,,,,,..4,,,-,.:<.-.,,,.., ,, ~..,.,:“’.. . ‘... .--., .. .... .. . .
—.—— . .~.
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incmp@3 tic ~~uvc ri* of b accidents. llds manix appears below

m~ I II I 1. I I
I

1 1

m I II I

The Roman a-in the table rcprmcnt Sccnarh _ which arc defined as fo~ows:

Scenario Class IV - Negligible
scarioclEssIII-Mar ginal ~
scenario class lx- Scxious ,
Sccmrio Class I - Major .

●

The consequence levels ccmqonding to the M@. mcdi- and low conscqucnccbins arc
shown in the matrices below, the first for mdiological con~ucnc= and the second for
chemicaldent -U- kvck :

~wc==n==
t

< High I <Mcdiun I
* ERPG-2 and-3 am Emrgency ResponsePlanningGuidcIincsas stated in

DOE SmmiardDOE-STD-3011-94.

It is noted that the culcicatcd receptor location is 600 m in the DOE guidance (Reference
10), whereas the cdocatcdrcccptor location that was used in this analysis is 640 m. This
isduemti~tig ~zSW&tigti ~ti~mfmmd-p~=s.

Table 8.Econtainsa summ@ of theresultsof thebinningprocess. Chscquenccs in this
tablearcidentifiedin termsof the impactto facilityworkers,cdocatcd workers,andb
y&~:i~ :p#icaMc. ‘I& Scenario Class I and II accident scenarios arc ckti~ ~

. . .

.
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Table 8.E
Sumnmry Table of R=tits of Risk Matrix Binning for FB-Line Operations

scENARfo~ SOURCE
CLASS (WCC1)

mivulmt
CTiticalily

High Matiun I Facil@Winker SAR

Mcdiun In
criticality Wcxku,Public

Blo

kmExchKlgc
Mllmn Exphkla

[ Fdi&yWaker PHA

IaIExchange
columnEx@miou

Mdimn m
W(xkcr,Pub&

PHA

PHi
●

11

Mdilxn
. .

III
wabx, Public

m

.
AirRevad High In

m

Fdify Wakr!r PHAfsAR

-.
Mc$hsn

-.

‘ bu ““ Mai@

Wahr, Rlblk

MediumEmguk
Ewau

m

In

Pub& SAR

PuMic SAIWOrmf Elrrmic Low’ High

Nc4el-'l'kc&Iocatcd wahzis640m awayfimtJMIdcalsepoinL

8.3 Acddent Analysis - ,..

8.3.1 Dominant Accidents “

As~ofM_&fm~-Lmc, ~ntik&~tie S~dti
BXO,is included in Tabk 8=. The “’bins”selected fm the accidents Iisyd in the table arc
bascdonthc tiumconscqucncc valuccakuktd andthe~ g flcqucncy.

8.3.2 Dominant Accident Scenario Descriptions

Thissection~nts descriptions of the dominantac.ci&ntscenarios (i.e., ScenarioClsss I
and II) rcpurtcd in Table 8J3. A comprehensive presentation of xc safeguards for
these accidents and detaii on how these safegvank are preserved can be f- in Table
8.F. These safeguards include items such as applicable SAR rcquimments, OSIL TS,
identification of Safety-ReI.atcdcquipmcn~ ACS,and DFs. Table 8= also classifies the
safeguards f~ these accidents as either preventers m mitigators. Each accident scenario
discussion providd below describes the sequcn+xof failures that must occur to cause a
release, the assumpaons inaporatd in charactcrizwionof the rela, the consequence,
fkqucncy and aaident scenario classification and providesa dcsc@tion ofthc preventive

~
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and mitigative f~~s (@e-) ~fi~ upon to pm- agtist the accidcn~ Safc-
dd.d * rc@gTuz@= a ~s~t O!a“=n~o cv~wti~ = _dly i~fi~ ss ACS w
DFs. For sccn~o ~ass I accidents,. an cxplanaaon of ~ucncy and/or conscqucncc
reduction is Prowdcd from the ongmal PHAfSARscenario.

Thc SCCtio Class m accidents fis~ in T*1C 8.E = not $xplici~y described in this
section because they m not consib~ to ~ do~~t =l*nt scen~os. For more
information on these accident scenarios. SC-Cthe PHA, the SAR,or Section 8.3.3 and 8.3.4
of this BIO. Where BIO is listed as tic sow documnh tie I!CW~YSCS upon which .
classificadon is M are those analyses dcsctdd herein as having been performed using
the new updatedAXAIR89Qsourcecode.

8.3.2.1 Inadvertent Criticality

The potential ftx indvcrtcnt criticality was examined extensively in the PHA and has been
a key safety amccrn FB-Line opcramrs have managed for decades. The cormwls and
safeguardsagainst irudvcrtcnt criticali~ generally_ of ~ tigmlions that
limit the potential for criticality in vessels. andh m~ on the concentmtions of fissilc
materials in solution% and/or limits on the total amount of fissile materials in any ‘one
v~, ~m~~onhqmti~ of=tid=~timy~~ ●

These general safeguardsarc implemented throughoutFB-hc by spccMcequipmentsuch
as favorable geometry process vcssc~ precipitator neutron monitors to prevent excessive
Pu amumdmiq d sampk and waste qy cquipmnt .

Inadvertent criticality was analyzed as a.-crulible and bounding accident in the SAR.
Estimated number of fissions produced as a result of a Pu solution criticality (the most
likely titicality scenario) wa$.,+termind by a statistical analysis of historical Criticldity
accidents The mean number of fissions was determined to be 2E+18, and this was the
value used in developing the Sourceterm f= a Critkality accideat in FB-xinc. The release

. percentage for a medium energetic cvcn~ 0.02%, (Rcfcmnce 11) is applied to the typical
batch size of one vessel, and this amount of Pu d nonvolatile fission prmiucts was
assumed mkascd to the sand filter (99.51% efficient). In addition, 1(X)%of the vohmik
fission products arc assumed to be released, with no filtration provided by the sand fltcr.
The result was a release to the cnvironmcnt of 4.8E* curies of volatile fission products
and 0.047 curies of norivolatile fission products plus I% The resulting dose to the.
maxmally exposed offsitc individual was 1.6mrcm (ICRP 2 w&s). ‘3M same accidcn~
factored up to account fcx ICRP 30 dose values would & 3 times greater in con~uencc,
or4.8mrcm. Thcreason fmtif~of~, v=utif~ofwven ~tidoti
COtWZqUc~tlllldySCS,is due to the “dommm.ng effect Of”lhcVolatikfission l?roducrson dlc
final weighted average- Volatile f%sionproduxs did not changeas sign.iilcantlyas Pu
inthe ICRPupgrade fmmvcrsion 2tovcrsion30.

For the new bounding criticality accidcn~ the source tan was based on a maximum
number of fissions, as recommended in NUREG Guide 3.34 (1E+19). The ~ical batch
size for one vessel was Usai for calculation of the Pu release, as was done in the SAIL
use of tic maximum permissible inventory per NCSS limits would not have affected the
consequence analysis since volatile fission products (which are not filtered out and are
determined by number of fissions rather than batch size) dominate the relax, wtich !S
analyzed using the updated A2G41R89Qdose de. lltis maximum number of miens K
mtitimb b*gfm Wmlutimd~titidk TbenxultwasadoSCto
the maximally exposed offsitc individual of 7 mrcm (ICRP 30). Co-located workers,
located 640 meters b the stack using SO%meteorology, COWeqxct a dose of about
260 mrcm (ICRP30) fim this criticality accidmt scenario.



For the ~-~c Sm ~c.%u~ncc of events that Cm 1~ to a ~&ntal titicali& w=
mdckd ~ a fa~~ =. It M~hcwd that this fault ~ ~lybounds the filuspaxrum
of possible accidents, including both solution and metal criticalitks. Input for the basic
events in tk fault tree was extracted IIOKXI the 2(MArea Fault Tree Data B- which
contains over 250,0(X)entries, and spans over 20 years of operation at SRS. The use of
this facility specillc data allows fm inclusionof many cypcsof failurc$ includingthose due
to aging, and also Wows fcx trend analyses, % documented in Reference 12. It may nW
however, consider all common mode failures. Use of the 200 *a Data Bank, in
conjunction with estimates on human reliability, results in an estimated frequency of a
criticality accident of 1.4E-Qt per Y= or once cvay 74X) years, as d~umcntcd in
Rcf~nce 13. As with most fault tme estimates, them is uncertainty in the estimated
values.

During a R_SS Self Assessment fix restart of FB-Line, it was recognized that a need
existed to re-examine controls for hydrogen dilution in FB-Line process vessels.
Subsequent investigation revealed that enough hydrogen cotdd be genemtcd and could
accumulate withdmeinthcv

x
spaa of FB-Line process vcsds to potentially exccd

the lower flammabilitylimit ). Strucmmlanalysesand nuclearcxhkali~ safetystudies
have cancluded that gcometricaJIyfavmabk vessels can & sufficientlydeformed @ring a
hydrogen deflagration to cause a nuchx criticality based on existing mass limits A fault
tree analysis was perf~ (Reference 14) tit showed the Mtional fi-cqucncy.of .
criticality due to hydrogen dcflagration in FB-Line is 4.47E-04 per year for a new overall
tlequcncy of 5.9E-04 per year or once every 1700 y- As a result of this analy~ the
facility has i&ntificd the hydrogendilution purge systems as Safety-Relatedequipmentfix
inclusion into Procedure Manual S1-1-1, Item 2.01 (See Section 83 for a description of
this proccdum).

.’Ah additional Criticaliycmcern forFB-kisthe sprinMersystcms to beinsMldhti
facility. The possibility that the sprinkler water -y increase the likelihood of an
inadvertent criticali~ an#m violate cbg ammptws regardingthe criticalitySafcq?of
the facility has been noted In light of this concern, the facility will perform a
study to determine the impact of the sprinklers prior to their installation
(c).

NIMs are required whcm needed in accordance with DOE Otdcr S480.24requirements.
TIICmonitors have historically been considcrd as very important to safe~, and under
recent guiddines are being defined as a ?Me@?4mxi sy~ with rigcmmssmeillancc
=1 uircIxEnts,asdefinalin the OSRandm TS. ~liUC~ytEdnctiiQdIe
~m~v~-ma NIMalanw andamassumed toevacimtc immediatelywhen an alarm

‘The SAR assumed that in the event of a nuchxircriticality accidcnq the NIMswould Wow
facility ~1 to evacuate before the second burst. However, if multipk bursts were
casidti Ody the inqxt on in-facility personnel would increase (CO~UCn& due to
r#~=. products already assumes a total number of curies over an 8 hour pcziod).

csdmate was made for the numberof in-fiwilityworker fatalitiesthat would
occur as a result of a criticality in FB-Line. In Reference 13, estimates of typical facility
occupancy were transposed to facility floor plans, and then, circles with radii of 23 f~t
(unshielded distance from an isotropicallyemittingmdiatkm sourceof2E+17 ilssions [first
burst] that would produce an instantancuus dose of about 500 rad) were drawn ilorn
analyzed sectom in the fault tree where a criacdity could occur. The number of workers
within the circles were counted as assumed fatalities, and divided by fhc numberof sectors
for an average consequence of 4 fatalities per criticality. As part of the startup
requirements, evacuation of facility persomcl was verified to take less than 103 seconds



(Rcfcrcncc,15). It@ ~sible that m~tiple bursts could occur bcfbrc a?mpktc cv~Unon
of the f~ty ~ tie ph.. HoweVcr,U stated in Reference 16, the tlmc between b-
coupled ~th typwal evacuation speed SpOu.ld’be ample to = that no workeris cxpo~
to apprcdAy more than one bursL Given the low pro~tity of _ncc of a second
burs~ and the fact that no credit is taken for self absorphon or shmhimg, the estimam of 4
fatalitiesper titicalily is considcrai to be quite conscavatrvc.

It is WSRCS position that the SAR estimate of worker f~ti~ due to a criticality, which
uses a mean number of fissions from the-first bUI’Stfof hlStOIICdSOhltiOtlCTitiditics, is
conscwativcly realistic, given that of the 8 process ~cidcnts and 3 criticaI cx . nt “
acci&nts recmki in DOUNCT-04 (A fiw d CdiditY ~& -h 19Kw
had a spike yield over 6E+17,onlyone evenhada totalyieldover 3E+18,andonly twoOf
the axklents resulted in fatalities(single-h). The larg=t accidcncwitha totalyield of
4E+19 anda spikcof 1E+17,occurrdin a S000gallon UMICwith35 kgofurani~ wtich
is much larger than any FB-Linc scenario. Bare and ticcted - systems had even
10wti yiGl& In addition, for most aiticality -t scenarios in FB-Line, a second
tiisudikclym~. ‘i’hisisduc tothefactthatthefhu ktmanalysi sconcl-ti
the accidents most likeIy to occur either involve “Wlidfissiic material (which will
dkas~mble and have only a singk burst) or involve a solution that has been mi@c~y
collected in a temporary, nonfavoralic gcamctry wntaincr such as a buckc~ plastic bag,
etc. In tie sohtion scenario, either the container W3Ukinot survive* titicality evcn~ a
the solution would quickly bccotm subcriticaldue to rapid boil off ofmodmmr.

At the quest of the Ofl%eof NuclcarSafety,a nuclearcriticalityexpen at Los AlamoIs
NationalLalxxatory provided an independentreview of the criticality assumptions and
analyses pcmining to WSRCS FB-Line Opcratiw The sco@cof his review (Rcfcm~
16) included site specific safe~ documentation, site visi% and published documents on

“ tidcality addens and suppmts WSRCSposition that dsting SMIywxm commativc.
...;

Although criticality is classified as a Class I cwmt fbr the facility worker IMA on its
@uc~ustikh SM-@dkti BIO, WSRC~mfml@ my
additional measures and/a Iimits are practic4 nor necessary that reduce criticality
ffcquency m consequence to Scenario Class II or lower.“Thisposition is suppmcd by the
above described review, as well as the conclusion of.the PHA team that criticality is a low
frquency event, resulting in its classification as a Class II scenario, and takes into
considaation the Nuck.arMkality Safety Programdescribedin Section 6.3.7. “

8.3,2.2 Ion Exchange Column Explosion
.

FB-Line contains 2.ani~ exchange columns and 4 cation exchange columns. Many
-s - agm~g andadministrativeConmls arein place to assurether@n is
kcptinasafem@ranom

Ion exchan~ resin, specifically niaatcd anion exchange resin, has been known to
breakdown with the evolution of combustible gases and pressures rupturing equipment
causing significant equipment damage. Several incidents of anion exchange column
ruptures have. occurred moss the DOE Complex and world wide with similar causal
factors. The causal factors involved with the anion exchangeincidentsall haveroot causes
which arc the same. These root causes have been vcrii%d through extensive laboratory
tcstimz wrformcd over the rmst 30 vcars to be the chief contributes to ion exchange
cohmh ‘kcidcnts and thcrcfc& arc tkmost pcmincntopmioml paramtm to cxmtrol. -

The chief parameters responsible for maintaining safe ion cxchangc resin operation are
nitric acid concentration of solutions in contact with the resin, heat load on the resin.

~
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main@g liquid s~~ding the Nsin. P&sure build-up negation, and @n radiati~
dose limitati~: annbg thew p~~m has been proven U?mm tic Ion exchange

‘ ~Iu opcrzmon. Contrardy, the absence of control on indhiuai parameters does u
guarantee the wc~ncc of art adverse event. These events initiate ‘only &om a
combinationof out of contlul pammetm, not fium a singleout of controiparanicter.

FB-Line employs agincuing ~nmls in ~ a _ tO=UIC these cticf paramc~
are maintained. Both anion and cation msti pccsws employ a “loop-seal”design in the
process piping which ensures the resin is coved with liquid at ail ~ Having a liqti
btittiti-ti qtxit~tiav ~tidvetitifmmmg
tiekayktgencmti hh~~dmti-gtie~ti~m
‘increase. Another significant engimxxing control on the resin pmasses is the ever ~
vcn~ W ever opn vent systcm.provides a pressure sink to absorb gases which maybe
generated during a resin incident thus preventing pressure induced tcmpcratum incrcaws
and vessel prcssuriaion. Typbily, these Engint=ing controksam sufficient to guarantee
a safe condition of the resin. However, to further ensure the safe cmxiidoa of the resin;
additionaladmiriisuadvcControisare iqkillenti >
The administrative controls employed by FE-tie ticiude items which supp&t the
Engineering cmntrolsad additional Authorizuion Basis level nxpimmcnts fm radhtion
exposure bits on the msini time iimits fa Icaving a cdurnn in a loaded state, maximum
nitric acid concentration aiiowed in contactwith theresin,and resintempcmIxc. By
controllingtheseadditionalparamctus dminimm “Vcly,inassocidoo withtheEngkerillg
cmtroL%safe operationof the ion exchangepmcessa Canlxassurui

&

‘g~~ tORcc~~con 4.() in the ~, the safety crlVdOpCfOCthiS=hO k
presented in Table 8=. ‘I%cEHA ciassifiai this event as a Class I scenario on the basis of
a fault tme perfmmed in 1987, which cakulated a &equencyof 1.7E4Jyr f= anion ad
4.lE-11/yrfmcatim anda “high spot” cstimaYEofconscq~ widchtmknocmdit for
the cabinet’s ability to contain the cxplosicm The Icttcrthatpqsqted the estimateof
consequysugge=s thatthee$dmatecoddbei mpmvdby Con9dmng the Cff’ectivcaess
of tile Cablnctin containing an Cxplosiom

A more thorough anaiysia will be performed within 12 months after startup
ou the explosion and its effect on existing confinement. WSRC commits te
provide other measures as necessary to prevent a fataiity from occurring
and reduce this event to scenario Clasa II or lower (C). In performingthe
analysisof theicmexchangecolumn expw mitigative stmctud f~ of thecabinets
will be reviewd and incltsdd It is suspected that s@tlc slructuml features of the ion “
exchangeequipmm will Significantlyreduce the ficqucncyof workerfatali~.

Dosccowqmces to facilily workcmarcmitigated bythccabinet3snd Cabinetandrmm
exhaust ventilation systems which wouid continue to operate following an explosion,
thereby reducing the concentration of radionuclides in the operating rmm air. lle mom
exhaust ventilation system would also serve to prevent walers “motherparts of.the facility
from being exposd

8.3.2.3’ Propagated Fire

The existing SAR anaiyzcd a pmccss fim scenario that was assumed to propagate~gh
ti-glwdtiti titi~~ti~tiven~~n~ ‘l%isScaari oismnsukmd
highiy unlikely due to the adminisrrativc cmmois on transient combustibles and the
prcscncc of few initiators. The msuiting rclcasc was 0.16 tics, with a dose to the
maximdy exposed offsitc individual of 2.43 rnrcm (ICRP 2 vaiues). Again, the same

Scptrd=n,1994 , ‘



acci&nt, factored up to account for ICRP 30 dose values, would bc 7 times _ ~
Conscq- or 17.0mrcm. It should be noted that over 99% of the curies rtlcascd in ~
propagated fire SCCnariowere the result of burning ion exchange resin. A rclcasc mm
of 2.5% was applied to the Pu contained on the burning resin, unlike the process ~
scenario which uses a release ktion of 0.02%.

The PHA also examined a fire that propagates through a singk kvc~ but aSS~’ -

maximum NCSS inventories. “~e worst CaSC fire considered by the PHA was a
propagated fire on fifth kvc~ which was assumed to occur at a

7
Ucncyof 1.7E*.

Hmm~, d~savtiktiti tiofti W&--ti actthatthcthirdti
fourth level exhaust is not tied to the sand filter. A more recent amdysis, which -y
reflects third and fourth level filtration d assumes no vault involvcmh has shownthat
the worst case is in fact a firc which propagates bghout the fti kvcL TIMsource
tcxmfor a propagatedfireon fourthlevel wouldbe a 35.9 curie@case. Analys@using
the updatedAXAIR89Qdose de, rcsuhd in a dose to the mximally exposd offsitc
individual of 2.23 rem (ICRP 30). A co-located worker, located 640 meters fium b
sutclGUsing50% mctcomlogy, could expect a dose of about 2.95 mm (ICRP 30).. Thc
SAR envisioned no plausible scenario for a propagated fire OQf- Icvck bowcvcr, fm
tic puxposcsof this BIO, the fifUtkvcl hcqucncY is Conservativelyassumed.. l%u$ a
single kvcl propagated fire becomes the banding accident fff the middle ficqucng
category.

TIM con~uencc analysis in the existing SAR fm a propagated iirc. assumed ~ical
~gt which WOW~ a siQ@c-h of ~ k -h tit opcrmom AdditionalIy,

.=theSAR assumed that a fire would not propagate hrn one level to the ncx~ Howcvcz,a
bmmdi.ng analysis would. analy= the conservative scenario of maximum alIowablc
inventory within a unit opcrati~ which is allowed undercurrent NCSS, and assume
fire could propagate from level to lCVCLA study has been coodmcd (Rcfmncc 17)&
-ltia~fiw- tia~titism~ tinwk~ti
to be dispersed Assuming maximum NCSS invcntori~ with all parts of the facility
invoivcdwith the Cxccpdonof the Vaulmwithno credit tab for high cffkbcy Psrtku&
air (HEPA) filters (i.e., no filtration for 3rd d 4th kvcls and dy sad filter filtration for
5th and 6th Icvels), the source term f= a propagated fire would be a 53.6 curie release.
Analysis, using the updated AXAIR89Q dose cmdc,resulted in a dose to the maximally
exposed offsitc individual of 3.95 rem (ICRP 30). A co-located WK!YS<T, l-ad 640
meters nom the stack using SO%meteorology, could expect a dose of about 5.21 rem
(ICRP 30). The occurrence of llrc that consumes the cntim facility is conscmativcly
assumed to be a factor of 10 lW frequent than one which propagates throughout the lifth
Icvcl as analyzed in the S= given the fact that no fis have propagated beyond their
room of origin. Although the current release values result in an acceptable
risk versus DOE guidelines, the facility commits to complete the tie-in of
third and fourth level exhausts to the sand filter by December 199S, in
order to fimther reduce this risk (C). To fiwther ensure that the vaults will
not be breached during a fire, the facility commits before declaration of
readiness for restart to complete computer rnode!htg to predict temperatures
during a worst case fire. Any upgrades deemed necessary to prevent fire
propagation into the vaults will be provided on a schedule to be determined
(C). Piping penetrations will be sealed by October 30, 1994, regardless of
the results of the computer modeling (C). other penetrations will be evaluated

*
\ a.ftcrcomputcr modeling is comptctc. Until modelingand upgrdcs arc Wcnplctc,transient

combustibleswill be rcsrnctcd in ~

A fn which propagates into a vault through an open door would result in a higher
umscquc= than the bounding fire dcscribd above. In ordcz to understand the dominant
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sequences tbt could lead to such an even~ a fault tree was constructed and analyti
~cnarios~ltiinthetnxwcm: l) A~suutsn cara NIMandgmwst ocauscafti
NIM alarm kfm propagating to the va~L 2) a “hotshort” in a w tit that causes both
a false ,al~ ~ leads to a propagated tit and 3) a i% starts outside the vault and
propagatesmto the vault through a door lcfi open duc to violationof the exiting proccd~.
The result of the fault me anaiysis was a frequency of 6.8E-7/yr, with the “hot SMI’

scenario being dominant. The following arc examples of some of the conscmatism
incorporwd iJlthcanaiysis: l) Ail NIM”hot shorts” massumcdtorcsuit in falscm
alarms, 2) all MM shmts arc sssumai to nxu.lt in a fim large enough to propagate, 3)
propagation potential for all NIMs was estited based on the “worst case” NKM
ti-qd4)D-ti Wgti-tid~-ti titipMcd
woodhuncs wcrcuscdtocstimatc thchcatoutput forahrning~ which hasamctal
base. G&m the low ~llcncy and the Coawmmtismh b estimate, further consequence
analysis is not uired. Aamdtoftifdt~~y~,mti_ACb been

?added to Table 8 to restrict cunbustibks from the vicinityof MM units. The tition of
an automatic door closing mcchankzm as committed to in CSA SRS-DOE-5480.7-CSA-
225, will fixthcr reduce the &qucncy of a fire propagating to the vault through an p~
door. .

A seismicallyinduced pxupagatcdfire is not coaskkd crcdibk (Refcrcuce19).

The consequence of a fire which propagates fiwmF-Canyon into FB-Line is ~ by
the multi-level propagated W described above. Sine the frequency of such a fire is
e_m&le~ti &~uqda_ti wtihti_ti~-~ti
rislcjs also =~ . ~

The safety envelope for the p@agated fire wnario is ~ntcd in Tabk 8~.

8.3.2.4 Earthquake

Theproccss buiidingand sand fdtcrsystcm wcrcbuilt to Class I commction (Rcfclem
20) standm& and arc expected to withstand a DBE (References 21224324). The SAR
8ss-s they will remain in= with Iocalkod damage, and provide -merit aftcxa
DBE. A DBE is defined as onc with a ground accekration of 0.2g, which corresponds
approximatelyto a M- Macaiii scale Wli -X.

In 1989, the U.S. Army
9

s of Engineers rc-evaluatccithe results * an earthquake
study

P
ormcd f% the 22 -H B~ding by Engineering Decision Analysis Company

WA ) ~.==putiy agr=d wth the milts, but had some rcmmmendatbm. m
~titiatid-mbqldmhfa~mhwsup
the DBE seismic effects on non-structural items, including mechanical and electrical
equipment and their systems. Based on these recommendations WSRC haa
developtd a schedule for the re-evaluation of the 221-H Building to
withstand s Odg earthquake. This schedule includes the development of a
static and dynamic model and includes a structural and geotechnkal
analysis of the H-Canyon and surrounding facilities along with an analysis
of the effect of localized structural failures. Since 221-F Building,
including FB-Line ia structurally similar to the 221-H Canyon Building, the
analysis and results obtained for 221-H will be ap lied to the 221-F

8Buiiding with appropriate justifications, as necessary ( ).

h additional, limited scope structural analysis was performed to assess the F-Canyon’s
stmctumi performance during and aficr earthquakeevents. (rcfcmnccWSRC-TR-94-0248)
Thcprimary goalofthis analysiswastoasscssifthc stnxmes metcodeailowabks when

Smtanha 23. W94



sub@cd tOa ~~d WCel~tiOn of 0.2g (DBE). If de allowable were not rncg a “n.
COIIW” cvaluauon would have to be FM- with the input&g tiw Blumc ~
scaled to a level of 0.3g.

Wcrion 6 of theF-Canyon, including the FB-Line pcnt@u~ was selected for the amdytis.
‘l%issection was. chosen bccausc the SUU- dctds of the main structLKc@ ~c
Wnthou.scarc typical to a number OfOthCrSCCtlOrlSM Wouldbe generally ~scn@ve
of the F-Canyon stmcturc. TMS”typical section is also critical under seismic Iod
conditions due to its lack of shear walls and thus has a Iin$tcd ability to withs~ -c ..
f-. ~~titiadys&Wd~@titi_g~~~A~
349 CO& allowablcs for the 0.2g BIumc ~PUC th~f~, ~n-lirwar ~~yses wem
performed The tWOnon-fin= hysteresis mOdCk(eh~phlShC SfsdTakcda) W~ ~
with the Singlcdcgrce*f-ficdom (SDOF) sy=m qn~g thc global &havior of the
building to compute the dynamic response of the b~ding to h 0.2g md 0.3g Blumc
inpuL

For the 0.2g inpu~ the results of the dynamic S@SCS indicate &t kth I&-linear
hysteresis models produce a maximum relative displacementof the SDOF system of about

“ 2.3 inches, as compared to 2.0 inches predicted in the elastic SASS1(a System ~fdrt,hc
halysis of Soil-SuUctureInteraction) ~ysi~ m ~-linear tiyscs indicate limited
giobai non-linear behavior and the permanent displamncnts pmdictcd arc insignifican~
For the 0.3g inpuL the non-linear hysteresis models predict a maximum relative
dispIaccmcnt of Iess than 4 inches. The clam-plastic hysteresis model results in a
_cnt displ=~nt of the S~F SYS~ of a~t 2 iQC~. which is less ti oa%
of the story hei~~ The Takcda hysteresis model =uIts in a permanent displacement of
less than 1 inch. ‘..
& iUlldySiSconcluded‘%xkyi6 of theF~&ycm does not - ACI 349 cdc allowablcs
for the DBE@JUL HOWCV=ithclocalind non-lincaritics rcdizcd during the DBE event
have limited global consequences. F= the 0.3g canhquakc, ~ extensive non-linear
behavior is prcdi~ but given the areas that were criddly Cxammcdin thcanalyskthc
structure remains stable (i.e., it does not collapse) and showsjoint rotation less than those
specified in ACI 349.

Consequence analysis is based on 5E-6% (Rcf~ncc 11) of the total facility inventory
becoming airborne, either through the ventilation system (if running) or through building
cracks that may result hm A=“uBE. The compositemlcascfractionof 5E4)8 is consistent
with more recent information on airbomc rclcasc fmctions from DOE-HDBK-3O1O-94
(1E4Mfor fmc-fallingIiq@ls and ~wdcrs) arxilcakpafhfutors flom Rcf~ 27 (5E-03
for a 0.3g earthquake) ,

?
“ven that less than 10% of the maximum permissible facility

inventory based on NCS limits is in-prcxxss, non-metal material. Tlw result flom the
sAR(mCalinvcntfxy) wasanakbOrneIelcascof5E-3 curie&withado6cto thctnaxhnWy
CXpOSCd odkite individual of 7.6E-2 mrc~ basedon ICRP2 VdUC& The same tidcn~
factored up to account fm ICRP 30 dose values would be 7 timesgrcatczin consequence.
or 5.3E-1 mrcrri. Converting from a stackrcicasc,as analyzd in the S= to the IIXKC
amscmtive groundrelease, the conscqucncc would be 2.1 times greater, or 1.1 mrcn
U’Jscmcning/evaluation USQD-FBL-93-0458 documents this latter inxicquiky in the

To model the bounding consequence of a DBE, the consemativc assumption of the “
maximum allowable facility inventory based on the NCSS was usd and the rclcasc was
UltdyZCdUsingthe Up(htCdAXAIR89Q dose COdC.The mstdt was an unfiltc!’cd-
lCVC1airbmnc release of 0.310 curies, with a dose to the maximally exposed offsitc
individual of 42 mrcm (ICRP 30). Glocatcd workem 640 memi-sti the stack using



.’ ,,

;,,

50% mcteorolo~, could expect a dose of about 343 .mrcm (ICRP 30). This is

Conmath not only Ul the uwentory assumptions, but also m the assumedrelease ~ of
tWO hours.

Earthquakes of less intensity than 0.2 g could cause the vcntihuion stack liner to fail @
possibly block the ventilation exhaust path. IIIthe event of stack I&r collapsc, vcn~m
systcm interlocks (backed up by manual in~ention) WW smp the supplyf= and pw~
prcsstition of the faciliq?. mcmforc, the result of an earthquake of intensity Ics$~
the DBE will be ventilation failure with possible facility W I’wcrsds. 71M impact of air
reversals has al.readybeen examined in the SAIL where they m consideredvery low
cnagy events whose consequencesarc contained within the facilities. * consq~
cmld inchde buildingcontaminadq WinkerContaminadm al%iWmkcrasdmilation. As
a part of a USQ smening/evaluation for stack liner fail-. the risk of other accidents
during an cmt.hquakeof less intensity than the DBE was cxammdforthcFandHG~
buildings. Based on the tiySiS shown in Reference=, the additional risk of an accident
capable ofprcssurizing FB-Line(a mdium cocr~ cvcat) mcmrillg Simuhaneody with
a stack Iincr”failureis 1.3E4 mrcru@ to the mammally exposed offsitc individuiilor ~
in~ of about 5.2% in the risk due to medium energetic events Since the SAR ShOWS
the risk due to medium cxmgeticevents to be 44.7% of the - facility risk this mprcscnts
an incrcasc in total facility risk of about 2.3%. .

8.3.2.4.1 Earthquake lriduc&l Nuclear Criticality

A seismically induced criticality is not directly ~@ in the Sk l%c most likely
Imatimf~mhameritm~kktitiW Thc~ofancarthquake _
criticality is estimated to be 2.OE-04 per year, whiti is lus than the process inducd
criticality fitqucncyof 5.9 E44pcrycar. c.ThisisIMsodathcfkquacy ofan_ti

“of-o.lg intensi~ fcx the ~RS area of 2.0 E-03 per year (once every S(Myears) and an
estimated conditional probabili-tyof 0.1 (Rcfcmnce 12) that the ma@al in the racks will
form a critical mass. WSRC cqmmits to complete detailed amlysea of the vault
storage racks and provide a schedule for completion of ●ny corrective
actions necessary to meet these. assumptions prior to declaration of
readinesa for restart. (C)

8.3.2.5 Low Energetic Events

AlthcNfp ,wt adominant accidentscenario, low energeticevents arc discusd kc because
the bounding accident for the high ficqucncy category is a low energetic event. A low
energetic event is &fined in the SAR as one which may cause penetration of the primary
con*nt barrier, and mar at a fkcqucncyof several times per year. The low energetic
events analy@ in the SAR anx

Transfcr&tx- intaltionalux?vmnt of InaterMtoanunintended
l-m ~ mvenxau m cxessiYe
movement* potcndalfm chemicalreactionis
uIdikeIy

overflow - exceedingthe capacityof avcssd

ChemicalAddition transferof incuTuXCUnknownmkt’ial orquanaty
&rWr- . into a known vcsseLcr additionof an undesixcd

quantitydmataial ~

septunk 23, 1994

.

.4”! -
——. . ..— —-



JpJ
wSRGRP-93-l102@v. 0, Pa(J@47

spill-

Leaks -

Sparge Failure-

siphoning -

Coil or Tube FaiIum-

Pluggagc “

exmsion-,

Owprcssum- -

overturningof droppingofa vessel cc container,
liquid loss due to loose conncc@cmsIiquid dmining
from a fitting that has been&libaatcly diam~

(x mad. seepingbeneatha cabinetpanel

lossof material - primarycontainnnmt

failure to mix or purge a vesA

mmsfcrofmtcxial tosnurdntendcd timdwm
diH’ in Ckvation

loss of integrityof prinwy conudnmcntthroughthe
heatingorcooiing Systan

fbrcignsolidmatuial dcplsiuthatmmtit
fluid flow

kssofadecmasc inimgrityofm .’
amtainnmt .

unplannedadditial Ofcncrgy to a system beyond

The consequence analysis in the SAR conscrvadvcly took no credit fa opcramrresponse,
redundantprocessconuok ortheHEPA..jihrationwithinthefscili~, withthetotalrelease

“ &actionrcl*diXecdy@l csand6kcr.
c’.. ,

The release percentagefa a low energetic cvcnL O.CX)l%,(Rcfcrcncc 11)was appliedto
the typicalbatch size fix one veseL Usinga said filter ef15&wy of99.Sl%, the result
was a releaseof 8.3E-5curi~ witha dose to the maxhally expsed offkitcindividualof
1.3E-3mrcm (KRP 2 values). The same a&iden\ f- up to iuxount for I(2RP30
doseVdUC$ would bc 7 timesgreaterin consequence,m 9.lE-3 _

h*m~ti&a~g cMfmm-nttiti ti@~-, timml~
pcxccntagcwas applied to the maxirqum batch size pcrmissibk by NCSS in each process
~ assuming typical weapons grade isotopics The mlcascs wcm anal= using ti
updated AXAIR89Qdosccodc. ‘Ihcrcsuking wastcasc wtsarekasc tithcvauksduc
to a single can ovcrprcssurc. A subsequent analysis was then pcrfcxmcd (Reference 26)
using maximum batch sin and the worst case isotopic fraction fm matcri# stored in the
VilllhS. The rcdt W= a rckasc of 4.04E42 curia with a dOSCto the ~ y exposed
offsite individual of 5.93 mrem (ICRP 30). Co-located workers 644)mctm tim the
stack using SO%metcomlogy, could expect a dose of about 7.84 mrem (ICRP30).

---- —— .. ,. ..

.

. .



Page 48
WSRC-RP-93-I102 Rev. O

Table8.F
SummaryTable of 0SW7WSRS Documentationfor FB-LineSAR and PHA Act5dents J&

. .
scenario ;

bven;%\
Mitigator

i

~ SAR%~~
lit$l%?class I with m~

SAR Requirements None
‘M &sign of the cation

exchange cohmms piping kcqs the resin in
y&bdF~~ - -

OSRNone..
tbcScCohuImsCovcnxlwith solution at all times,

9/) The column is equippedwith a vent line
# Witboutvalvcsarcstlictions.

TS None

)’hdcsignofthcan ion safety Reiated Systems
Cxcban piping keeps the resin in these .- ~ FB-Line

wed with solutionat all times 2~# Chn@uratiomCaIud andSafety-RelatedSystems
columnis alsocquip~ with● ventline :

\
● RoomExhaust Subsystem X%

withoutvalves (x rcstrictmns, To Iudcthe’
%%!%&4$5

cCabinet Exhaust Subsystem ~q
rcsinfmmrcachin atcmpuaturc at

finitiate a resin cxp osion the column is ‘* ‘“mm \ o
maintainedat a tcmpcraturcless than60 dqmcs Process Enclosures

/
,4) Resindegradationasa result of radiahonis . ~

limited by keeping the resin CXpOS~ k“d to
kss than lEl+8 ~ ):~cht$), Wk~~bC

@ T

&scar&d, is
‘nitrate form i zvcrtcd to the sulfate fm.

g
&

&’1

.
.

“+

55
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Tahfe 8,F (continued) 4’SummaryTable of OSIUTS/SRSDocumentationfor FB-Line SAR and PHA Accidents “

scenario *I Prevcntora , ; Mitigator
tkmE@mQmk 1) Use only& hydmgcn formof ,

-
(continued)

strongacid cation exchange resins thathave
been qudificd by laboratorytests of thermal
stabilityad pcess eompmibdity,2
maximum8Uow8hlecolumn
tempemtureto 60 degrees C, 3
tits on radiath andtbr chemicaldegradation
timestopermitrcnnvalof resins.fiomsewicc
beforetheybecouEhazankms* the#owed ‘
W=@ coalitions,4

.

I
~ts +

on flow lntcrnlptioaWhcmusingStrongnitric ‘
acidincontact with resin to preventresin h :
becoming hazardous,5 “ “
allowable eoncenIr8tionof nk~cacidto 9 mlar,

~s

6) No ChCmiCdStht pIOdlW&XpfOSiVCgas
mixhues or compoundsarcCm.lbmed. ,.

OSR J?PW-8~ ,.‘#’
w Limiting control settings fm Ion
Exchange ofMMhM
~ L~ requiringIon Exchange Column
TcmpcraturcInstruments
ZKl SurvcillanccRquiremcnt for Ion
ExchangeColumnInstruments

.

September23, 1994
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Table 8.F (continued) *
Summary Table of OSR/TS/SRS Documentation for F’B-LineSAR qqd PHA Addent.s

Scenario Preventora J Mitigator
I

“floodedcondition

5 ● ❞ (!onccntmionof nitricacid in contact ~:
with resin ,$*.
&lfcty Rdatcd S@IIM ,

~ FB-Line “
ConfigurationConKOi&d Safety-Related
systems . ‘ ●

& “&~:p”T’mm “ .

7
Administrative Controls Periodically flow
liquidthroughcolumns WIIWfacility is in
standby.to ensure resin remainswetted. This is
requiredonly if Icsin is loaded in column, ~

Visual sump inspections to detect potential
leaks.

Changeout the resin aftera cumulative exposure
of IE+8 md (anion), and lE{ ~ rad (cation).

Columnsarcnot left in a Iofi%i state for an
extendedperiod. .

September23, 1994

II



.
Page 51

WSRC-RP-93-1102#Rev.O
Table&F (continued)

SummaryTabte of OSR/TS/SRSDocumentationfor F’B-LineSA~ and PHA Accidents

scenario

li%%%shwith
mt toCd-Wated I
Wmkcr andPubIic)

Preventom
;

Miti@oril
t

SAR Requir~ts ~ SAR Requirements ~. 4~
-Fire ~ ‘nl’cprincipalburier to radioactivity

detection i8 the first step in the tire protection ~mlcasc to the Cnvironmcntyia thepmccssenclosure
andis ammplished by fire watchsmdfance ventilation system and the mom ventilation system is
and namal opcmtions staff present. the sand filtir servicing 5th and&h kwd exhausts.

OSR None

TS None ‘ Y,1/.

Safety RefaM !$yatemsNone ~

AdministrativeControls
Uniil computermodeling of fire cffcots on

L
contents and any resultant upgradesam

pktc, transientcombustibks will be -
restrictedin rooms adjacentto the vaults.

vault
,.

10

TS None

Safety RelatedSystems
. . ~ FB-Line

ti~guration ControlandSafety-RelatedSystems
S ● BUiIdingWallS

‘ f cDuctto Sand F~tcr “
~ ● Smd F~t~
g’ “Cabinet Exhaust
q ● Room Exhaust

AdministrativeControls
Restrictambustiblcs from the vicinity of NIM units.

DesignFeatures .
~~ hccss Enclosures

. .

September23,1994
,
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Table 8.F (mntinued) “ - &
SummaryTable of OS@/TS/SRS Documentation for FB-Line SAR and PHA Accidents

scenario

(Scauuio Class I with
wt toFacility ~
wOrkmOaly)

%

3

Preventers ‘ ; Mitigator ‘
{ .

SAR RequirementsRPS~ SAR RequirementsRPS~10. ~~ 9. 4/8&.
~ Thefw cation exchange “~ NIMs arc providedat saatcgic locations

*
column8dci t cylindrical segments, the S throughout 200-Area facilities. ‘l%cscmonitors arc
Roduct Run anks, the ProductHold Tanks,and
Sump Rcccipt Tank, arcconstructedto bc
gcumctrically favorableVCSSCISfor the
concentrationshandled..
~’lllc accllmldationof Pu
pmcipitacs on the walls of the precipitatorCOUI$’
conceivably mstdt in a R! accumuhtion in
cxccssoftbc 8kg Pubawfilimit. A monitor ? q
alertsopcmtws to * cxtwt ofthc buildup,then
flushes arcpcrfbrmcdto remove it. to 3kcJSlmmakc Rqukncnt for NIMs.
~The racksJmConstnlctcdto
physically space only one canper rackposition,
m a configurationthatmeets titicality control U
mqt@ncnts.
~ I)Solution overflowing froma
UUlkorkakingfiomt lproccsslinccolkctsin
gamctrically favorablesumps pIOvidcdbeneath
tich tank.2) ‘Ihcsohttionin-AJ6mustbckss
JhanOwmI%Priorto transfa to canYontanks.

plwiikd Whc.mkr fissionable materials arc stored, (x

processed in suftlcient quantityfor a potential critical
cotilguration. The monitom alarm to warn pcmonncl to
move to certain locations, along with previously
established WCUmarkedIOUtCS.

OSRDIW8iIO~
u IX@ pquiring NIM systcxnand that it be
orm’ationaldurim fissilc mtcrial handling

Safety RelatedSystems
- ~ FB-Line

Configuration(MM andSafety-Rclatd Systems ,
\% “NIMs .

} ~sk&a&hcwluti~isw#~ .skga AdninistrativeCon@ts ~.
d NIMResponseTraining

1‘ ‘#’& monitoring a potential incident location arc
~ m~$$h~=?~~p~~tconcentratefmm A-6 slphonmg to the canyod ~ ~passcd .to perform authorizd work per approved

tankif the cductormotjvc solution (dilute nitric
r

ork package or workbook. I%@ to bypassing of
acid) should stop *r the transferis started. t NIMs, operations in that Iocatxonam brought to a safe

‘llc cation cxchangc column and configuration per facilityprocedures.
‘ 7 W&.uip~htdownsuc8mof the

cation exchange arc limited to gc~tically . Design Features
favorableconfigurationfor critictditysafety. \ 6 PIUCCSSEnclosures

. .
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Table&F (continued)

SummaryTable of OSR/TS/SRS Uocttmentatiort for F’B-LineSAR and PHA Accidents
‘%

Preventers { Mitigators
. 1

~ l%chardwinxlneutronmonitors
willmmJltintUmillationofthcPIJfdtothe
fit 8nd ~ stage PnApitatm upona high
neutroncQuItL.
~Roccss V:ssclsfm Pu solutiml
of~tmtionsgrcatcr ~6.75#lare

.

a~ y fivaablc lw design fm nucksr
criticality control.Typically, thesevessels have
amaximumwidth of4.0in. Formetdvcsscls, !
thh width is titi by -y $- Stliyi
bolm Plutiovcssclsarc houscdinamctal .;
fiamc to fxtwcntthe vessel fioavbulging.
collection Sumpsale built into the bottom (or
lower level)of all process Cnclosums.All
processvesselam suspendedabove these
collectionsumps. The dimnsions ofcach sump -
for highlyconcentratedsolutionsam, in cff~t,
greater than the maximumvolumeof the
VCSSC1(S)saved by that SUMp.~ercfm, Sholdd
a pmccss vessel lose its intcgxity,the solution
dimensions would be maintainedgconxtrically
favorablefor nuclearsafety. (kc Design
Featuresfor exceptions.)

.

.

September23, 1994
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~ able 8.F (cxmtinucd)
Summary Tabte of 0SR!N5/SRS Documentation for FB-Line SAR and PHA Accidents

scenario
. . .

Continued)~\

Preventora ; Mitigatom
/.

~A
1 In situationswhere

Ccmccntmcd utions m transfcmd to
vcsscla wbcre the concentrationlimitforVCSSCIS
withunnmictcd geometry applies,written
pfoccdurcaact to ensure thatadequatecontrols
arcinpkcto ensurcsafcty toiagcof Pu in

* ~ ~~ ~ ~vcmnt O#within ~-~
IOvcdopcrating@roccdurcto avoid ‘

accum& “ Ofpllincxcaso fsafcrnasslimits /.’
andviolation ofcriticaUY safe mOmctrY..

3~ Before gaknctnc“‘ily faviicablc ,’
vessels am Placed in scrvicc, vessels must bc

,5

6

7

measuredaid thedimcnsiorisindcpcndcntly
vcrifkd using approvcdmuclcarsafc~
mcasurcmcntproceduresandmcasunng
instrumentscalitxatcd to NBS stdards. - “

.
~ 1) The limits for PU239
conccntratim ungcornctricallyfavorable
VCSSC1is 6.75 @,2) Collection of fissilc process
solution 14s in7!U%f&nctiis prohibited
(deviationsrequireusc of geometrically
favorablecontainerspcrs id proc@urc

rapprovedby the Nuclear afcty Gro
to removing cabinet panels for work”
cabmct,confirm and vcri& (dualand
indcpcndcnt)thatall nuclearsafety control limits
arcmet and projxx panel (dualand indcpcndcnt)

Ua#
is being mmovcd 4 outind~ Sllrvcy (flush,
monitoror Vis y Inspect)s*nps, Scd pots,
andotherdesignatedprocess k;~ons fm
accumulationof potcntihlPu-bdng solids.

.
.
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Table 8.F (continued) @
summary Table of OSR/TS/SRS Documentation for FB-Line SAR aod PHA Accidents

scenario Prevcntors i Mitigatom
.1. . .

1~ 1 Monitor and verify I%inventory
~ in prccipi~ priorto startingeach

z ~P=htily ch&kandcalhatc
safety neutronrnonitoriwitha ncuaun

3

4

5

SOW&d vcri@neutronmoNtom (M-2,M-3)
WiUalarmifspccificdwtpointsarcex

*W@ anddocurmntthatthednEnsions
tolcmnces forncwtanks andcquiprncnttohc

&
instalkdmin specifications 4 IYkxto ,

runoving Cdinct pads for tnsidcthe i
cabme$confirmxndvcrifjJ(dual,indcpcndcnt),’
thatall nucicarsafetycontrollimitsarcrwt and
v PI (dual,indcpdcnt) is being
rclnovcd.

CfomreplacingAn in the
s, A-4~, &C the dumns -

as di.rcctcd in appmvcd pmccdumsto remove
residualPu. Verifyand confirmactions taken.

~ sor~.~~,cabin,tP~~forwork ‘
MM&the cabinc4confirm 1‘xl vcriQ (dualand
indcpcndcnt)thatall nuclctusafetycontrollimits
arcmetandpKqXXancl (dd andindqmdmt)

7 &is being removed. ransfcrcluting solution
h-ml A-6 to canyon tanks 1$.2 and 10,3 in the
hot canyon as spccificd in approvedoperating
proceduresto keep RI concentrationand acid
conccntxationwithin spccificd Nuclear

%
criticalitysafetylimits,4
spccificd in appmvcd-’-’wastlngprocdums to
preventaccidentalmmsfcrof A-6 tank contents
to canyon tanks. Siphon breakline should bc
open (not blanked)to prwcnt siphoningof A-6
contentsto canyon tanks.

September23, 1994

.
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Table 8.F (continued)
Summary Table of OSR/TS/SRS DocugwntatioII for FB-Line SA~ and PliA Accidents

Preventom Mitigator

~ Controlncutmnshielding, filter tube
spacing, andI%mass limits for the solution
iransfcx~ airdrying ffltcrandvesselvent
filteras sptMcd in theapprovedNuclearSafety
controloperatingpmccdurcs.

OSRQPW 85
w ifc#l!i$& 2’ w
liux Limiting control settings whichlimit
qti ~ Configurationof fissilc
=ts to pscvcntformationof a critical

- limiting Control Setting for
concentrationof hwhmvm.

5
~ Lo rquirihgG-~ pulseHeight “ .
Analyzer Instrunxnt(Sample PHA, Segmented
Gammascanner, andPortableWaste PHA@I&

.-H drogcn Dilution Controls

bb
Surveillance Rquiremcnt for

precipitatorNeutronMonitom, Sample PHA,
SegmentedGunma Scanner ,and PortableWaste
PHA

7 EWcEdl~ “ <

.

6 TA --TA-91-~

!leptcmbcr23, 1994



Page 57
WSRC-RP-93-1102~ Rev. O

Table 8.F (ccmtinued)
SummaryTableof OSRIWSRS Documentationfor F’B-LineSAR and PHA Acx5denta

Scenario
. . . .

~

Preventers Mitigator

Safety RelatedSystems
~ FB-Line

ConfigwatioaCQntroii Safqmdatcd

Sampk Assay Equipment
W~b Assay Equipment
Pr@tator NcutmnMonitors
Processvessel ands
vaultstorageLocation
Nuclear!hfcty Blanks
RecoveryProductTank(A6)Eductor
FinishingBalanm
DissolverHydrogenDilution
ControlRotmctcrs
HydrogenDilution Vessel Vent Purge
system
Hydro en Dilution Vessel pneumatic

fpurge ystcm

~ ~ Design Featurea ‘TIMsumpsfor thc~T
VacuumSystemCabinetand theC &

+’~> precipitatorCabmctihaveove OWS,

AdministrativeControls “
ualNuclear~tiCdity Safety Tmining

‘ %l!!!lcar criticalitysafety samples arcanalyq
t S - the FB-Line facili~ or by the analytwal

Iaboratoxy.,
, ~ ~ signaturesarcrequiredfor vault procedure

steps thatVcrifjfsafe Pu mass limits or critically
safe geometryconfiguration when storing and
handling Pu material.

.

itoring to preventexcessive accumulationof
17 ##%nventilationducts.

Proceduresare in place to maintain hydqyx
concentration less than 25% of the LFL.

September 23, 1994 4



8,3.3,4 Non-radiological Evaluation I
A review was also madeof the “faci.lhy’schemical hazards. tie SAR, Section 5.4.7,
addresses chtica.1 buds in FB-L~c, wIM tic conclusion hat the associated risk is
acceptable. Basal upon opcmting e~e~e wtich inchdcs g=ti b 30 years withotx
a significant chemical release, continued operation is judged to be acceptable. In addition,
EzncrgencyAction Lads have been established according to ~urc Manual 6Q ad
doqumentcd in EPIP EPIE?-6Q-FBL-PSF-001. This B1OWI be revised within 6
months of approval, to provide a complete analysis of the environmental
effect of hazmis and an evaluation of chemical hazards (C). Chemicals “used
as liquids in the FB-Line processes have been reviewed to determine if any arc present in
sufficient quantity to k of a rcgulatq concern. There arc no chemicals in FB-Line in
excess of the Threshold Quantities (T@ per OSHAPSM Rule 29CFR191O.119. .

8.4 Farmer PIota

The public and co-located risk of the bounding (maximum soum term) accidents in FB-
Line arc shown in Table 8G and the Farmer PIMSin m- 1 artd 2. TbCSCvalues arc
included only to allow comparison of the bounding =ident risks with WSRC Risk
Acceptance Guidelines. Dcfcnsc-indcpth for FB-Line is documented in this BIO”tig
Table 8.F, Summary Table of OSIWS/SRS Documentation for FB-Line SAR and PHA
Accidents.

Table 8.G
Summary Table of Risk for FB-Line Boun~n~ Acc&ts

A(XRXNT FREQUENCY. CO-UXA’IED CO-UICAIED OFFSITE OFFSITE
WY= MAXIMUM MAXIMUM MAXIMUM MAXIMUM

~AL INDMWAL nmMDuAL lNmvIDuAL
Do8E ran RExltldvr DQ8Elem lus~xunlyr

20x lti 3.43x 10-1 6.9X 10‘5 42X 1(Y2 8.4X 10‘6

Critidty 5.9x ld 26X W1 sl.5xlo~ 7.0x I(rs S4*1X1O-6

~= 1.7x IW5 5.21x 100 8.9X 10‘s 3.95x 100 6.7X 10‘5

FourfhLevel 1.7x Id 2.95X l@” 5.0x lo-’f 223 x 1(P 3.8X ld
‘Fm

L#valaguk 9.0x 10-2 7.84x 10-3 7.1X104 5.93x 1(Y3 5.3x104
EventinV*

.- --, ,., . .—.—~. _ ...- 1
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1.0E+3

1.0E+2

1.OE+O

1.OE-1

1.OE-2

.OE-3

.OE-4

Figure 1

RISK OF FB-LINE - BOUNDING ACCIDENTS
OFF-SITE

Linemprewlts mdiobgkal

RI* A—@fMMx Gu~llfM
per WSRC Manual 9(2

●

1
●

5

2°
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✚

‘o

4

1. Propagated Fire

2. Earthquake
3. criticality
4. Low Energetic Event in Vautt

I 5. Fourth Level Fire

.

1.OE-5
1.OE-7 1.OE-6 1.OE-5 1.OE-4 1.OE-3 1.OE-2 1.OE-1 1.OE+O 1.OE+l

FREQUENCY PER YEAR
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1.0E+2

1.OE+O

1.OE-1

1.OE-2

1.OE-3

1.OE-4

1.OE-5

Figure 2

RISK OF FB-LINE - BOUNDING
CO-LOCATED

ACCIDENTS

.

●1
●

5

1
2,...............................................................*

“3

1. Propagated Fire
2. E@hquake
3. Critmity

. 4, Low Energetic Event in Vautt
5. Fourth Level Fire

1.OE-7 1.OE-6 1.OE-5 1.OE-4 1.OE-3 1.oE-2 1.OE-1 1.OE+O 1.OE+

FREQUENCY PER YEAR

~
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8.5 Safety-Related Description Approach

Theaccidentsanalwd inthe SAR werC e~ ad the mahcfcatumsto detect.Drevent_
or mitigate tie a~cidcnts were identifi~ as Sticty-Re~t~ systems. Safcty~kela~~
systems for FB-Line ~ addressed in HOCtiIKCManuaI S1-1-1, Item 2.01, “FB-Littc
Cofilguration Control and Safety-Related SYStems (U)”. Rev. 1 (Draft).- This
procedure will be approved and issud before declaration of readiness for
restart (C). It defines specific FB-Line systems and components as well as F-Area
systems that can impact FB-Line operations. It describes the actions to be taken upon
failure or unavailability of a Sa.fdy-Related system or component and the bases for the
actions. It also describes the tcsti.nghrveillance requirements for FB-Lirte spdilc
systems. Testing/sumillmce requirements “forF-Am systems related m FB-Line are
documented in Standard operating procedure (SOP) 221-F/OF-F-51230,“F-Canyon/OF-
F/FA-Line Safety Related SyStemSn.Both ~ures inchdc the criteria
the Safety-.ReIatedsystems and components. FB-Line systems sres
8.H IX1OW.

Some systems arc required for all operations tithin FB-Me, while others arc required
only for operation of specific processes. The Sti~-Related systems for FB-L@e arc
idcntiedby unit operation in Table 8.L

The schematics for selected Safety-Related systems and other support systems arc
presented in the PHA.

.

., , ,, -.,,,, - .-. . ..-—



Table 8.H
Safety-Related Systems and Components for FB-Line

Category System FB-Line FB-Li~e Minimum
Operator. Surveillance Surveillance

Intervestioa Type Frqaency
Reauired?

Ventilation& -RcnxnEduuEu
Cmfmemalt-13xlUU

-BuikiingWalls
-HEPAFti

Room Air -High VolumeAirMonitus
Monitaing wAw .

-Pmabk CmsfantAir
Monks (CAMS)

-SampleAssay Equipment:n-ahy
Conlml

-w- ksny Equipwx
Segmcnled0anun8ScmnU
NeutronCcIincidenceCcunm
PortableFuk Height

-m-

-Precipitator Nkutrm Mcmikxs

-Pma!ss vascl/sanlp

-VmlhSunge Localim

-T- Ehxm
Educkxsystem

-F- Balance

-NIxMSaf&yBlaab
-Disdw# Hydrogm~UtiCM
Cmtmi ROameurS

- Hydrogen~UtiOQ Ved
v+ Purgesystem

-HydrogmDihthhVaA
FnewnatkPurgeSystem

No

E
No

No

No

Ya

Ya

No

m

No

No

No

Ya

No
Yea

Yea

No

FumtimdT-
CJlii
TroubleMannTea
Fuwkd Teat
Calibtim .

C81ilxatim
IMbmxMxc3Kd

Pwixumxatl!ck
i%fimwE-

~clxxk

Slmeamxk”

Mu&k Teu8
Pwing Flulb
~ T-
sumpInqedm

lwiocskuMxl
RiMblluxM
Si#m BreakTea

~Ckk
vii Impxtim
R~

Funnel%lhFk3W

T-
varHeKb~

Vaifaim

12Mmths
12Months

9 Montlh

Monthly
12M(mths
12Maxhu
w
12Mmchs

Pfiatous
RkXtous
6 Monrhs
~&eru9c

12MOlu&
3 Months
6 Mmti*
6 Mmb*
wh!alReqli&
5Ym*
12M(miu

*ue “
3 Month”
12Mmtl’ld
12Mmths
Bef(I’ei/Afkrusc
12MCKW
6 Mmtb*

6 Months

12Months

6 Months

“Dulirlgpmcxssqxratim

~n, 1994
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Table 8.H (continued)
Safety-Related Systems and Components for FB-Line

Category System FB-Line F“B.Lime Minimum
Operator Sar7eii18ace Surveillance

hter~estio~ Type Frqaency
Recmired?

Sandby -FB-Li&e Died Oeacmm No LdTeu 12Mmti
.

EkCuid m No-LdT- 4 Months
B8tk!qspcci6c 3 MondM
Glwityanxk
Fid W- AMIYris Moatbly
F@ Rlicuhtc 3 Months
Fd Mkzoa@m 12 Mooths
A@@

Roaml Hazmb -Ion ExchmgeColumn No Cal.ii 12Mcmrl#
Teqxzamxc InsNmalwioa Iaa’kxk T- 18Moa(b#

.

F-AreaCommoo -221-FCaayoaExhaust
systcms Tunnel,291-FS=k a S=k

Lina
-221-FtiYOll Exhaustsystem

-Ssnd Filters

-2s145FsegrqmdWiuu
Mmitors

.
—cmd#ed cooling Waitr
Divaskxl valves

No F4Xyoa Oxudled syst,enu
s“~~-~
WSRC-RP-93-1215.

No F~ym (lwroMd systems.
s“~~-~
WSRC-RP-93-1215.

No T ~ Syselns.
~--~

WSRC-RP-93-121S.
No F4MyxI CuluMedSyslxm.

Smeikm!spafamailcalingto
WSRC-RP-93-121S.

m F42aaymCaatmWlsystems.
s~~-~
WSRC-RP-93-1215.

No F-~ systems.
Slmilhcuprxfmcdaumiingto
WSRC-RP-93-1215.

No F4hyoa CmlmuedSysleuu. ‘
s~ pmlxmxlaccalmgto
WSRC-RP-93-1215.

-291-FS- Moai(rxs No F~yoa Cmudkd syrteuw
s~ pexfmncdaccdingto
WSRC-RP-93-1215. 4

●-t3P==-

---,~!-z ,.,,,, ., :,.e ,!*,., .,. Te.
., ,. f ,..,- ., . . ;.*.,., ., . ...{ ., .=.— . . . . . . . . . . . . . -_ ._. . . . .. —..- 1
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Table 8.1
Safety-Related Systems Required for FB-Line Operations

unitOPcmim Required Safcw-Related Components ●W’k RcquiKd
Fditv Room Exhaust AUcin’lcs-,

cabinuExhsust “

BuildingWalls~
I@PA Fdrezs

L? CAMS
NIMs”

, NwlarSdkty Bhnks
FB-Lb Dksd Gax=xs
221-FCanyoaExhaustTUUIIC4291-FSe&
S*M
221-FCanyoQExhamtsystem
SandFdte.rs
2814F Sqpe@edWaccrMoairocs

2814F C~ WatEZMoaims

C.a(ial

PRxipwon
andFdtratim

Line

vaults

Scgqaad CoolingW- Die Valva
circulatedCooliagw- DivasicmVdw!a
291-F Swk Monkqs

vcs@/Smlp Gcaa’bcay
Hy_ Dihnim Ved Vat PurgeS-
HydrogulDihldoQv- Fncmuac“ Plugesysmll

kn ExchangeCduuuI Tanpaxwc
rnsuummtxio(l

sampleAssayE@plnent

Tmnsfa Edwta Sys&xn

Disdver HydroP DilutionContd Rommctus

Im Edmqc ColumnTanpaaaIIc

w&SteA!l$ayE@pmmt

vaultStlxigcL4xxtioaGeumu’y

.

wbat8mciacd Ves+scmtain!isik
~

Whmkiklnndl isbeingfcdmdle
Cknl CdqpeduTnm

-P-@=-

Riamtmsfeaing_toF-&uyon

Wlx.ammfaringhmtank A&oF: -
Calym

Duringdisadlxioaof mtaialthu
s==’=-

Wbmanimexd?augcCdlmnscumin
&

Friaa) funovingmuwsste iiclmmc
-

Wkatbtitsc omainfideautcrid

—.. .
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9.0 CONCLUSION

The safety analysis of the FB-Line Facility indicates that the operation of FB-L~e ~
support the current mission does not present undue risk to the facility md c“~~~~
workers, general public, or the environment. This is based on the results of tJIC- ~
accidentanalysi$ the verificationOfthe _ of the safetyenvelopeby idadfimion of
controls, procedures amihr preventive and mitigative features against rc~ of ~
materials; and the implemcntatio~ Ofaggressive safety _gcmcnt programs tit en-
facility safety by adhering to pnnclples of sound safety engineering and management “
pmctices. This conclusion is firthcr supported b the existence of cormctivc and
Complsamy MUrcs to reduce the fiquencks J orcomwq~ofti I_t
scenarios.
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